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.  $10.00  list. 


XxERE’S  A  TRAP  mechanism  for  low 
pressures  that  is  identical  in  design, 
materials  and  workmanship  to  that  used 
in  traps  for  pressures  to  930  lbs.,  tem¬ 
peratures  to  900 °F.*  You  know  that  it 
will  last  a  LONG  TIME  with  an  abso¬ 
lute  minimum  of  maintenance  on  a  low 
pressure  heating  system. 

Users  report:  *4  to  5  years  without 
service*. .  .*10  yeors—no  repairs”. . . 
*30%  to  50%  less  maintenance.* 

Add  to  the  high  quality,  low  maintenance 
features  of  this  trap  the  following  bene¬ 
fits:  large  air  handling  capacity  (blast 
buckets  with  auxiliary  thermic  vents 


•  IgH— No.  880  trap  with 
built-in  strointr,  tavii 
tima,  labor  and  fittings, 
V^'or34-.  Only  $11  JO 


list  compUt*. 


where  you  need  them) . . .  self-scrubbing 
action  . . .  immunity  to  corrosion  . . .  ease 
of  installation— and  you  have  an  unbeat¬ 
able  trap  for  any  heating  job. 

Call  your  nearby  Armstrong  Representa¬ 
tive  for  details  and  prices. 

ARMSTRONG  MACHINE  WORKS 

846  Maple  Street,  Three  Rivers,  Michigan 

*Mass  production  of  traps  for  all  pressures  makes  it  pos¬ 
sible  to  deliver  this  mechanism  at  no  premium  in  price. 


Tha  Armstrong  Stoem  Trap  Beek 
givM  complata  catalog  informa¬ 
tion  on  Armstrong  traps,  explains 
trap  solocticn  and  installation. 
You  or#  wolcomo  to  a  copy. 


ARMSTRilG  STEAM  TRAPS 


Meter  is  leeeted  in  iseioted  chomber 
erennd  which  live  qoses  ore  by-possed 
(bifurcated),  so  that  meter  stays  ac¬ 
cessible,  clean  and  at  safe  temperature. 

Induced  Draft  Bifurcater  installs  easily, 
lihe  a  section  of  Banged  breeching,  and 
dees  net  require  a  platform.  May  be 
used  herisentally.  vertically  or  at  any 
angle.  Install  Indoors  or  mount  on  reef. 


EUMINATE  TALL 
STACK...SAVE  on  C 
and  MAINTENANCE 


BIFURCATOR  FAN 

provides 

controlled  boiler  draft 


The  Induced  Draft  Bifurcator  Fan  provides  controlled 
draft  for  boilers  and  furnaces  under  all  weather  condi¬ 
tions,  and  yet  costs  only  a  fraction  as  much  as  a  tall 
stack.  An  Induced  Draft  Bifurcator  Fan  also  solves  the 
draft  problem  when  you  have  no  room  for  a  tall  stack 
or  object  to  its  unsightly  appearance. 

Bifurcators  provide  adequate  draft  for  high-pressure 
boilers  delivering  up  to  60,000  pounds  of  steam  per 
hour  and  for  low-pressure  boilers  rated  up  to  190,(X)0 
FDR.  For  specifications  and  construction  details,  use 
the  handy  coupon  to  request  free  Bulletin  DB-32-53. 


DaBOTHEZAT  FANS.  DEPT.  HV-B54 
Divlslea  of  Amaricaa  Machio*  aad  Mafalf«  lac*  ■ 

East  Meliaa,  llliuois  ■ 

Please  send  me  free  Bulletin  DB-32-53  contalaing  data  00  Induced  | 
Draft  Bifurcators.  ■ 
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New  $3-miIIion  Euclid-Glenville  Hospital.  Main  building  is  at  left.  One-story  wing  at  right  houses  administrative  offices.  Adjunct  facilities 
are  in  3-story  wing  at  rear.  Architect:  Conrad  and  Simpson.  Consulting  Engineer:  Vincent  Eaton.  Consultant:  Russell  B.  Crawford,  M.D. 
Heating  Contractor:  Gorman-Lavelle  Plumbing  &  Heating  Company.  General  Contractor:  Cleveland  Construction  Company. 


Hospital  Heating  . .  .  Weather-Controlled 


Compact  new  six-story  Euclid-Glenville  Hospital 
utilizes  unique  design  to  hold  down  costs.  Heating 
comfort  with  low  fuel  consumption  is  assured  with 
"Controlled-by-the-Weather"  Webster  Moderator 
System. 

The  new  200-bed  Euclid-Glenville  Hospital,  near 
Cleveland,  Ohio,  was  built  at  a  construction  cost 
of  less  than  $12,000  per  bed.  Compact  design 
reduces  traffic  .  .  .  speeds  nursing  service  .  .  . 
cuts  exterior  wall  space  per  square  foot  of  floor 
area  .  .  .  eliminates  long  pipe  runs. 

The  ten-zone  Electronic  Webster  Moderator 
System  of  .  Steam  Heating  varies  the  steam  flow 
automatically  with  changes  in  outdoor  tempera¬ 
ture.  Zone  Variators  permit  manual  regulation  of 


heat  delivery  for  quick  warm-up  and  reduced 
night  heating.  Webster  Metering  Orifices  in  each 
Webster  Convector  balance  steam  distribution  to 
all  radiators  at  the  same  time.  Webster  Radiator 
Valves  provide  individual  complete  shut-off  at 
each  radiator  .  .  .  Webster  Traps  keep  radiators 
free  of  condensation  at  all  times. 

For  more  information,  call  the  Webster  Repre¬ 
sentative  near  you,  or  write  us. 

Address  Dept.  HV-8 

WARREN  WEBSTER  &  COMPANY 

Camden  5,  N.  J.,  Representatives  in  Principal  U.  S.  Cities 
In  Canada,  Darling  Brothers,  Limited,  Montreal 


^^WEBSTER\. 

GDERAT^ 

SYSTEM 

OK  STEAM  HEATIMG 


^G)iitrone< 


le  weather’ 


Other  Webster  Heating  Equip- 
ment  for  hospital  use  includes 
Tru-Perimeter  Heating  with  Webster 
Walvector  and  Webster  Baseboard  Heating; 
Webster  Control  for  Hot  Water  Heating; 
Webster  Steam  Heating  Specialties  for  heat¬ 
ing  and  process  applications;  Unit  Heaters. 


Webster  Convectors,  shown  here  in  a  semi-private  room,  are  used 
throughout  the  hospital.  This  completely  prefabricated  unit  incor¬ 
porates  a  Webster  Supply  Valve  with  convenient  manual  complete 
shut-off,  orifice,  copper  tube  and  aluminum  fin  heating  surface, 
and  genuine,  long-life  Webster  Radiator  Trap  —  all  enclosed  behind 
a  substantial  furniture  steel  cabinet. 
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Washington  News 

LORING  F.  OVERMAN 


At  press  time  for  this  column,  Congress  was  swinging 
.  a  broad  economy  axe  in  its  haste  to  prepare  for 
adjournment,  but  there  were  many  in  Washington  who 
considered  the  action  as  somewhat  of  a  grandstand  play 
which  would  be  “corrected”  by  conference  committees. 

If  the  present  cuts  are  permitted  to  stand,  it  will  be 
something  new  in  Washington  history — at  least  in  its 
recent  history.  Some  of  the  cuts  have  a  more  or  less  direct 
bearing  on  the  heating,  ventilating  and  air-conditioning 
industries,  for  they  involve  construction,  hospitals,  ship 
building,  the  business  census,  and  others. 

How  Congress  felt,  during  the  last  two  scheduled  weeks 
of  the  83rd  session,  is  evidenced  by  the  fate  of  a  $2  bil¬ 
lion  supplementary  appropriations  bill.  The  measure  was 
slashed  by  nearly  40%  by  the  House  Appropriations 
Committee.  A  proposal  to  spend  $1.1  billion  for  military 
construction  was  trimmed  to  $571.6  million  and  the 
Department  of  Defense  was  told  to  use  some  of  its  unspent 
funds. 

In  another  drastic  slash,  a  request  for  $82.6  million 
for  ship  construction  was  cut  to  $11.1  million.  Of  $43 
million  requested  for  unemployment  compensation  grants- 
in-aid,  only  $4.6  million  was  allowed.  A  request  for 
$85,750,000  for  civil  defense  was  cut  to  $43,525,000. 

The  committee  also  eliminated  all  funds  to  finance 
censuses  of  business,  industry  and  mining.  The  business 
studies  had  been  authorized  by  earlier  Congressional 
action,  at  an  estimated  cost  of  $8.4  million. 

FHA  Fares  Belter 

Despite  the  fact  that  hearings  on  FHA  scandals  had 
not  been  completed.  House  and  Senate  Conferees  agreed 
on  a  home  mortgage  insurance  program  which  conforms 
in  general  to  Administration  proposals.  As  approved  by 
the  committee,  the  bill  (HR7839)  (1)  provides  an  addi¬ 
tional  $1.5  billion  in  FHA  lending  authority,  and  gives 
the  President  authority  to  add  another  $.5  billion  if 
needed;  (2)  liberalizes  Section  203,  the  sale  housing 
provision,  with  respect  to  maturity,  loan  to  value  ratios, 
and  down  payments;  (3)  re-charters  the  Federal  National 
Mortgage  Association  along  the  lines  proposed  by  the 
Administration;  (4)  authorizes  35,000  new  public  hous¬ 
ing  units  in  fiscal  year  1955;  (5)  authorizes  FHA  to 
insure  open-end  mortgages;  (6)  liberalizes  FHA-insured 
loans  on  existing  structures. 

The  bill  rewrites  the  Title  I  home  improvement  pro¬ 
gram  to  ban  loans  for  “frivolous  purposes”  and  to  put  a 
stop  to  some  of  the  practices  which  have  been  made  the 
subject  of  the  current  investigation  of  FHA  procedures. 

Meanwhile,  the  need  for  a  continuing  program  of  low 
cost  housing  is  spotlighted  by  the  fact  that  June,  1954, 
brought  the  highest  single  month’s  total  of  GI  home  loan 


appraisal  requests  received  by  the  Veterans  Administra¬ 
tion  in  nearly  four  years.  More  than  92,000  requests  for 
appraisals  were  received  during  the  month. 

As  a  further  step  toward  reserving  FHA-financed  hous¬ 
ing  for  those  requiring  actual  living  quarters,  the  Con¬ 
ference  committee  adopted  an  amendment  specifying  that 
in  the  future  no  apartments  built  with  FHA  mortgages 
can  be  converted  into  hotels. 

Defense  Planners  Alert 

Although  the  domestic  economy  was  being  given  much 
attention  by  Washington,  on  every  side  there  were  indica¬ 
tions  that  defense  matters  must  not  be  neglected.  If  some 
business  men  have  forgotten  that  a  priorities  system  of 
sorts  is  still  in  operation,  a  June  action  of  Assistant  De¬ 
fense  Secretary  Thomas  Pike  may  come  as  a  surprise.  His 
office  has  restated  the  rules  to  be  followed  by  specified 
Government  agencies  in  reporting  requirements  for  steel, 
copper  and  aluminum  under  the  Defense  Materials  Sys¬ 
tem.  The  new  rules  are  contained  in  Defense  Instruction 
No.  4210.7.  Funds  available  for  defense  are  made  one 
of  the  principal  bases  for  reports.  The  official  text  ob¬ 
serves:  “The  quarterly  reports  submitted  in  compliance 
with  this  instruction  will  be  based  on  all  funds  made 
available  or  estimated  to  become  available  from  the 
ci  rrent  fiscal  year  or  prior  years’  appropriations  and  on 
funds  included  in  the  most  recent  estimates  for  the  suc¬ 
ceeding  fiscal  year,  from  all  services,  as  are  applicable 
to  the  particular  programs  involved.” 

In  another  restatement  of  rules,  the  General  Services 
Administration  lists  the  conditions  for  debarment  of  bid¬ 
ders  in  connection  with  government  contracts.  The  new 
GSA  General  Regulation  No.  15,  effective  July  15,  is  man¬ 
datory  on  all  Federal  Executive  Agencies  in  negotiated 
or  advertised  purchasing,  and  in  contracting  for  the  con¬ 
struction,  repair,  alteration,  destruction,  or  dismantling  of 
public  works  or  buildings. 

Under  the  new  rules,  a  consolidated  list  of  debarred 
contractors  is  maintained  by  each  agency  as  confidential 
information  for  use  by  all  of  the  agency’s  contracting  of¬ 
ficers.  Additions  to  the  list,  or  removals  from  it,  are  to 
be  reported  to  GSA.  In  turn,  GSA  will  furnish  the  in¬ 
formation  to  other  agencies.  The  regulation  bases  debar¬ 
ment  on  four  grounds:  (1)  conviction  of  a  criminal  of¬ 
fense  connected  with  the  contract;  (2)  conviction  of  an 
anti-trust  violation  in  submitting  bids;  (3)  clear  and  con¬ 
vincing  evidence  of  violation  of  contract  provisions,  and 
(4)  debarment  by  another  agency.  The  regulation  pro¬ 
vides  for  total  and  partial  debarment,  specifies  three  years 
of  ineligibility  for  infractions  of  labor  laws,  and  permits 
agencies  to  exercise  discretion  in  fixing  the  debarment 
{jeriod  for  criminal  offenders  and  contract  breakers.  It  is 
understood  that  500  names  are  on  the  blacklist  which  is 
not  to  be  made  public. 

Air  Force  in  Buying  Mood 

Proud  of  its  new  F-lOO  Super  Sabrejet — said  to  be  able 
to  travel  faster  than  sound  in  level  flight — the  Air  Force 
expected  to  place  firm  orders  during  the  next  four  months 
for  a  billion  dollars  worth  of  planes  and  parts.  Much  of 
the  billion  will  go  for  the  new  plane,  with  production  and 
re-ordering  continuing  until  aircraft  designers  come  up 
with  something  better. 
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How  to  Stop 
CONDENSATION! 


Prevent  Damage  to  Wood, 

Plaster,  Paint,  etc. 

As  air  grows  colder^  it  can  hold  less 
vapor  in  suspension.  The  degree  of  sat¬ 
uration  increases  until  a  dew-point  is 
reached,  and  condensation  occurs.  The  sur¬ 
face  of  a  material  colder  than  contacting 
air  it  faces  which  continuously  loses  heat 
on  the  other  side,  continuously  extracts 
heat  by  conduction  from  the  air  it  faces. 

The  denser  and  bulkier  the  material,  the 
more  heat  it  can  extract  before  attaining 
room  temperature,  if  it  ever  does. 

The  scientific  construction  of  multiple 
layers  of  accordion  aluminum,  fiber,  and 
air  minimizes  condensation  formation  on 
or  within  this  type  of  insulation.  The  rea¬ 
son:  The  temperature  of  the  air  in  the 
warm  room  and  the  adjacent  sheet  of  aluminum  is  about  the  same.  Because  the  aluminum  sheet  weighs 
only  02.  per  sq.  ft.;  has  heat  ray  absorptivity  and  emissivity  of  only  3%;  it  extracts  from  the  air  by  conduc¬ 
tion  only  enough  heat  to  attain  and  remain  at  room  temperature. 

Since  the  other  sheets  of  aluminum  and  fiber  retard  heat  flow  by  inner  as  well  as  outer  convection,  and 
conduction  is  low  because  of  preponderant  air  spaces' of  low  density,  the  sheet’s  other  surface  faces  a  space 
which  is  only  a  little  colder  than  the  aluminum  itself.  Because  warmth  flows  to  cold  in  radiation  and  con¬ 
duction,  the  aluminum  will  give  off  a  slight  amount  of  heat  to  the  colder  space,  thereby  slightly  increasing 
the  vapor  retaining  capacity  of  that  space.  The  succeeding  reflective  spaces  and  aluminum  sheets  behave 
similarly.  Since  each  aluminum  surface  is  slightly  warmer  than  the  air  it  faces  on  its  cold  side,  there  is  no 
extraction  of  heat.  (The  reverse  is  true.) 

Where  multiple  accordion  aluminum  is  used,  fortuitous  vapor  and  water  ( like  rain )  which  intrude  into 
building  spaces  will,  as  the  vapor  pressure  develops  therein,  gradually  flow  out  as  vapor  through  exterior 
walls  and  roofs  because  vapor  flows  from  areas  of  greater  to  less  density.  Since  the  vapor  cannot  back  up 
through  the  continuous,  impervious  aluminum,  it  will  flow  out  because  exterior  walls  and  roofs  have  sub¬ 
stantial  permeability  in  comparison  (with  the  aluminum),  far  greater  than  the  required  5:1  ratio. 

Of  great  importance  is  the  use  of  a  continuous  metallic  vapor  barrier  of  zero  water  vapor  permeability 
to  retard  the  outward  flow  of  vapor  which  originates  inside  the  house.  Infiltration  under  the  flat  stapled 
flanges  of  multiple  accordion  aluminum  is  slight. 

A  new  multiple  accordion  aluminum,  Infra  Types  6-S  and  4-S  ,  forms  a  continuous  "blanket”  of  uniform 
thickness  between  joists,  giving  the  entire  area  maximum  protection  against  heat  loss  and  condensation  forma¬ 
tion.  Write  for  samples  and  description. 

The  U.S.  Bureau  of  Standards  has  prepared  a  helpful  and  informative  booklet,  "Moisture  Condensation 
in  Building  Walls,”  which  discusses  causes  and  cures.  Use  the  coupon  to  get  a  free  copy  from  us. 


COST  OF  INFRA  INSULATION  INSTALLED  I  626  Broadway,  New  York,  N.  Y.  | 

in  u&w  construction  betwoon  wood  joists,  I  □  Please  send  FREE  U.  S.  Bureau  | 

motoriolwithlobor,  \  of  Standards  Booklet  BMS63  | 

I  □  Please  send  samples  ■ 

Typo  6-S  under  sq.ft.  I  Name _  ■ 

T|nM4.S  I  - . . - . . I 

INFRA  INSUIATION.  INC..  52S  Bway.,  Nm»  Ywii,  N.  Y.  WOrth  4-224| 


Infra  Insulation  Inc.,  Dept.V-8 
626  Broadway,  New  York,  N.  Y. 

□  Please  send  FREE  U.  S.  Bureau 
of  Standards  Booklet  BMS63 

□  Please  send  samples 

N  ame _ 

Firm _ 

Add  r  ess _ 


HEATING  AND  VENTILATING,  AUGUST,  1954 


5 


These  contracts  will  wash  out  most  of  the  Air  Force 
backlog  of  $4.5  billion  on  hand  at  the  beginning  of  fiscal 
1955  (July  1,  1954). 

Next  step  in  the  military  procurement  program  will  be 
greatly  dependent  upon  how  fast  industry  develops  some¬ 
thing  new  and  better,  according  to  Assistant  Defense  Sec¬ 
retary  Frank  D.  Newbury,  Applications  Engineering.  His 
is  a  new  post,  created  “to  see  that  good,  sound  engineer¬ 
ing  principles  and  practices  are  used  in  the  planning  and 
management  of  the  gigantic  development  program  of  the 
Department  of  Defense. 

“It  is  the  policy  of  the  Department  of  Defense,  of  the 
Army,  and  on  down  through  the  Ordinance  Corps  to 
place  more  responsibility  on  private  industry  for  develop¬ 
ment  and  for  production.  It  is  no  part  of  the  Department 
of  Defense  policy  to  place  an  Ordnance  Arsenal  in  com¬ 
petition  with  private  industry.  The  arsenals  are  a  neces¬ 
sary  and  highly  important  and  necessary  element  of  our 
total  military  and  private  defense  team.” 

Oil  and  Gas  Defense  Outlined 

How  best  to  cope  with  enemy  attack  on  oil  and  gas  fa¬ 
cilities  has  been  outlined  by  the  National  Petroleum  Coun¬ 
cil’s  Committee  on  Oil  and  Gas  Emergency  Defense  Or¬ 
ganization.  The  committee  was  appointed  by  NPC  last 
April.  The  committee  report  included  six  recommenda¬ 
tions.  The  first  called  for  the  appointment  of  emergency 
committees  of  industry  men,  to  guide  emergency  opera¬ 
tions  on  a  decentralized  basis  in  the  event  of  atomic  at¬ 
tack.  It  was  also  suggested  that  a  program  be  in  readiness 
for  action  immediately  in  the  event  of  a  Presidential  proc¬ 
lamation.  The  proclamation  should  give  the  emergency 
committee  power,  if  necessary,  to  requisition  materials, 
supplies,  crude  oil  or  products,  and  natural  gas.  In  addi¬ 
tion,  it  was  suggested  that  a  list  of  priorities  be  set  up 
for  allocating  products  in  event  of  attack. 

Another  recommendation  called  for  the  reorganization 
of  a  Petroleum  Administration  for  Defense,  or  some  sim¬ 
ilar  body,  immediately  following  an  attack.  Such  an  or¬ 
ganization  would  report  directly  to  the  Secretary  of  the 
Interior.  The  special  committee  urged  that  oil  companies 
consider  further  decentralization  when  planning  expan¬ 
sion,  and  that  gas  companies  consider  underground  stor¬ 
age  and  interconnecting  distribution  systems. 

The  committee  also  recommended  a  build-up  of  such 
transportation  equipment  as  tankers,  tank  cars,  barges 
and  tank  trucks. 

Continuing  interest  in  defense  matters  failed  to  protect 
the  Office  of  Defense  Mobilization  from  the  Congressional 
economy  drive.  Funds  for  ODM  were  cut  back  by  $375,- 
000,  resulting  in  a  25%  reduction  in  the  staff  of  the 
agency.  The  cut  will  not  affect  operations  seriously,  ac¬ 
cording  to  Defense  Mobilization  Director  Dr.  Arthur  S. 
Flemming,  for  the  work  will  be  assigned  to  old  line 
agencies.  He  said  that  the  enforced  staff  reductions  will 
accelerate  a  trend  with  which  he  is  in  full  accord.  He 
feels,  he  said,  that  by  using  the  know-how  of  the  old  line 
agencies,  much  duplication  is  avoided,  and  the  work-to¬ 
gether  spirit  is  developed. 

Washington  Miscellany 

Plane  Industry  Leads.  The  aircraft  industry  now  leads 
the  automobile  factory  as  the  top  employer  of  manu¬ 


facturing  workers,  according  to  the  U.  S.  Bureau  of  Labor 
Statistics.  The  Bureau’s  figures  credit  aircraft  and  air¬ 
craft  parts  makers  with  a  payroll  of  823,000;  the  auto¬ 
mobile  industry,  786,000.  Average  weekly  earnings  for 
March,  the  latest  available,  were  $84.72  for  production 
workers  in  aircraft  and  parts  industries,  as  against  $70.71 
for  all  manufacturing  industries.  Including  families  of 
workers,  it  is  estimated  that  1,900,000  Americans  are  di¬ 
rectly  dependent  upon  the  plane  and  parts  industries. 

In  third  place  as  an  employer  is  the  blast  furnace,  steel 
workers  and  rolling  mill  industry,  with  594,000  employ¬ 
ees.  Communications  equipment  makers  come  next  with 
503,700  workers,  and  broad-woven  fabric  mills  fifth  with 
489,000. 

V.  S.  Scientists  Trail  USSR.  Although  the  number  of 
scientists  and  engineers  in  this  country  is  increasing,  the 
number  in  relation  to  those  reported  by  the  Soviet  Union 
is  not  impressive.  According  to  Dr.  Harry  C.  Kelly  of  the 
National  Science  Foundation,  there  are  now  about  500,- 
000  engineers  and  200,000  scientists  in  this  country — 
less  than  one-half  of  one  per  cent  of  the  total  population. 
Dr.  Kelly  warned  that  in  the  USSR  there  are  some  400,- 
000  engineers  and  150,000  scientists,  and  that  the  number 
is  increasing  at  a  rate  exceeding  that  of  the  United  States. 

Dr.  Kelly  pointed  out  that  nearly  half  of  the  high 
school  graduates  who  have  the  intelligence  to  do  college 
work  do  not  go  to  college,  while  an  appreciable  number 
of  those  who  enter  college  do  not  finish.  Dr.  Kelly  con¬ 
siders  that  one  of  the  grave  problems  facing  the  nation  is 
how  to  use  these  crucial  skills,  and  at  the  same  time  to 
preserve  the  freedom  essential  to  the  advancement  of 
knowledge. 

Atomic  Fuel  Reserves  Ample.  Known  reserves  of  ura¬ 
nium  indicate  a  potential  world  atomic  fuel  backlog  at 
least  25  times  greater  than  our  fossil  fuel  supply  in  the 
forms  of  coal,  oil  or  gas. 

Coal  Study  Group  Named.  A  new  study  group  “to  ex¬ 
plore  the  danger  to  the  well-being  of  the  nation,  created 
by  present  conditions  in  the  soft  coal  industry,”  has  been 
set  up  by  the  President.  The  group,  with  instructions  to 
submit  recommendations  for  remedial  action  as  soon  as 
possible,  will  serve  under  Arthur  S.  Flemming,  director 
of  the  Office  of  Defense  Mobilization.  In  the  group  will 
be  representatives  of  State,  Defense,  Interior,  Commerce, 
and  Labor  Departments.  The  President’s  letter  to  Dr. 
Flemming,  expressed  concern  about  “The  danger  of  seri¬ 
ous  loss  of  capacity  to  produce  coal.” 

Smoke  Abatement  Plan  Killed.  Efforts  to  include  FHA 
financing  for  smoke  abatement  equipment  in  the  omnibus 
housing  bill  (HR  7839)  failed  when  House  and  Senate 
conferees  voted  to  have  the  provision  stricken  from  the 
bill.  The  proposal  had  been  sponsored  by  Senator  Cape- 
hart  (R — Ind.). 

Critical  Materials  Study  Approved.  The  Senate  Rules 
Committee  in  Senate  Resolution  271,  authorized  the  Sen¬ 
ate  Interior  Committee  to  use  $34,000  to  finance  con¬ 
tinued  study  of  critical  raw  materials  and  their  avail¬ 
ability  to  this  country  in  time  of  war.  Senator  George 
Malone  (R — Nev.)  is  chairman  of  the  Interior  Sub-Com¬ 
mittee,  which  has  been  studying  the  subject  for  several 
years.  Voluminous  testimony  taken  in  hearings  before  the 
committee  supports  the  position  that  this  nation  must  con¬ 
centrate  on  development  of  domestic  raw  materials 
sources,  and  reduce  its  dependence  upon  foreign  nations. 
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With  the  addition  of  these  integral  2-stage  con 


densing  units,  Brunner  offers  you  one  of  the 


mo^t  complete  lines  of  low  temperature  refrig 


BRUNNER  INTEGRAL  2 -STAGE  CONDENSING  UNITS 
OFFER  Nm  EASE  AND  ECONOMY 
IN  LOW  TEMPERATURE  APPLICATIONS 


Now — with  these  integral  2-stage  Brunner  units — you 
can  easily  handle,  with  one  unit,  many  low  temperature 
applications  that  formerly  required  hook-ups  of  two  or 
more  condensing  units!  Designed  for  use  with  both 
F-12  and  F-22  refrigerants,  these  Brunner  units  have 
ratings  as  low  as  -100°.  Ideal  for  use  in  cold  test  cham¬ 
bers,  frozen  food,  metal  processing  and  other  jobs 
where  sub-zero  temperatures  are  desired.  Saves  time 
and  dollars  on  installation  and  maintenance  costs,too... 

BRUNNER  MANUFACTURING  CO.,  D«pt.  K-84  UTICA,  N.Y. 

The  Brunner  Company,  Gainesville,  Ga. 

In  Canada:  Brunner  Corp.  (Canada)  Ltd.,  Toronto,  Ontario 


Brunner  Z-stage  condensing  units  are 
available  in  15  models,  ranging  from: 

3  H.P.to  30  H.P. 


VKotc  Mt'54 


BRUNNER  REFRIGERATION  IS  ADVERTISED  IN  THE  SATURDAY  EVENING  POST 
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BRIEFLY  STATED 

•  Charles  Ferdinand  Roth,  president  of  the  International 
Exposition  Company  and  manager  of  the  National  Ex¬ 
position  of  Power  &  Mechanical  Engineering  (Power 
Show),  International  Heating  and  Ventilating  Exposition, 
and  Exposition  of  Chemical  Industries,  died  June  24,  as 
the  result  of  an  automobile  accident.  He  was  born  in  New 
York,  December  24,  1886.  In  1915,  while  chief  chemist 
for  the  Standard  Oil  Co.,  of  New  York,  he  organized  the 
Chemical  Exposition  as  an  aid  in  relieving  the  strategic 
material  shortages  of  World  War  I.  During  the  same  pe¬ 
riod  he  served  as  consultkig  chemist  for  the  International 
Filtration  Corp.,  and  director  of  the  Beckman  and  Linden 
Engineering  Corp.  In  a  career  of  forty  years,  he  organ¬ 
ized  and  managed  more  than  sixty  industrial  expositions. 

•  E.  K.  Stevens,  vice-president  and  treasurer  of  the  In¬ 
ternational  Exposition  Company,  has  been  elected  presi¬ 
dent,  succeeding  the  late  Charles  F.  Roth.  He  also  becomes 
manager  of  the  National  Exposition  of  Power  and  Me¬ 
chanical  Engineering,  International  Heating  and  Ventilat¬ 
ing  Exposition,  and  the  Exposition  of  Chemical  Industries. 
Mr.  Stevens,  a  mechanical  engineer,  joined  Mr.  Roth, 
some  twenty  years  ago,  as  associate  manager  of  these  and 
other  expositions,  and  has  served  continuously  in  that 
capacity. 

•  Organization  of  the  advisory  committee  for  the  21sl 
National  Power  Show  has  been  completed  under  the  con¬ 
tinued  chairmanship  of  I.  E.  Moultrop,  consulting  engi¬ 
neer,  of  Boston.  As  heretofore,  the  exposition  will  be 
under  the  management  of  the  International  Exposition 
Company. 

•  Construction  of  Du  Pont  Plaza  Architectural  and  Con¬ 
struction  Industries  Center,  located  in  downtown  Miami, 
Fla.,  is  planned  to  begin  in  October,  1954  and  is  slated 
for  completion  and  formal  opening  in  December,  1955. 
The  $10-million  project  will  be  the  largest  permanent 
exhibition  of  building  materials  in  the  world.  Displays 
of  the  Architect’s  Samples  Bureau  exhibits  will  occupy 
75,000  sq  ft  of  floor  areas,  on  three  terraced  levels. 

•  Worthington  Corporation  is  moving  its  entire  recip¬ 
rocating  power  pump  operation  now  handled  at  the 
Harrison,  N.  J.  works,  to  its  Oil  City  plant.  Reciprocating 
steam  pumps  will  continue  to  be  manufactured  at  the 
Harrison  works. 

•  Refrigeration  Engineering,  Inc.  has  announced  the 
election  of  new  officers  and  directors.  H.  T.  Jarvis,  for¬ 
merly  vice  president  and  general  manager,  has  been 
elected  president  and  chairman  of  the  board  of  directors. 
D.  D.  Wile,  formerly  chief  engineer  of  Recold,  becomes 
vice  president  and  a  director.  E.  V.  Jarvis  has  been 
elected  secretary-treasurer  and  a  director  to  complete 
the  top  management  group. 

•  Paul  K.  Addams  of  New  York  City  was  re-elected 
President  of  the  Oil-Heat  Institute  of  America  at  its 
thirty-second  annual  meeting  in  Philadelphia.  Mr. 
Addams  is  president  of  the  Fitzgibbins  Boiler  Co.,  Inc., 
New  York,  N.  Y. 


•  Chrysler  Airtemp  has  established  15  new  air  condi¬ 
tioning  compressor  rebuilding  stations  in  key  service 
areas.  Depending  on  available  stock,  the  station  will 
either  replace  or  repair  a  returned  compressor. 

•  For  the  past  eleven  years  Ralph  A.  Patterson  has  been 
general  sales  manager  for  Bell  &  Gossett  Company,  Mor¬ 
ton  Grove,  Illinois,  manufacturers  of  heating  and  cooling 
equipment.  He  is  now  being  moved  up  to  vice-president 
and  will  transfer  to  New  York  City  where  he  will  establish 
a  new  Bell  &  Gossett  office. 

•  The  board  of  directors  of  The  Lincoln  Electric  Co., 
Cleveland,  Ohio,  elected  William  Irrgang  president  and 
general  manager  of  the  company.  James  F.  Lincoln, 
elected  chairman  of  the  board,  will  remain  active  in  the 
direction  of  company  policies.  John  C.  Lincoln,  founder 
of  the  company,  was  elected  honorary  chairman  of  the 
board  and  treasurer.  Other  officers  elected  were  John  S. 
Roscoe,  executive  vice-president;  A.  F.  Davis,  vice-presi¬ 
dent  and  secretary;  George  Landis,  vice-president.  Irr¬ 
gang  becomes  the  third  president  in  the  .59-year  history 
of  the  company.  He  has  been  executive  vice-president 
since  October,  1951. 

•  James  W.  Hosier  has  been  elected  vice  president  of 
the  Industrial  Unit  Heater  Association.  Mr.  Hosier  is  the 
manager  of  the  merchandise  department  of  the  American 
Blower  Corp.  His  background  of  engineering  and  sales 
work  with  architects,  engineers,  industrials  and  contrac¬ 
tors  will  be  most  helpful  to  the  association’s  marketing 
and  engineering  programs. 

•  Theodore  Skoglund,  product  promotion  manager  for 
residential  air  conditioning,  has  been  promoted  to  the 
newly-created  post  of  director  of  sales  training,  Unitary 
Equipment  Division,  Carrier  Corporation.  A  veteran  of 
16  years  in  the  air  conditioning  business,  Mr.  Skoglund 
began  his  career  as  a  salesman,  and  was  president  and 
sales  manager  of  his  own  distributing  company  in  West¬ 
chester  County,  New  York,  before  coming  with  Carrier 
in  1953.  Mr.  Skoglund’s  duties  in  residential  sales  pro¬ 
motion  will  be  taken  over  by  Theodore  F.  Preston. 

•  Richard  H.  Heilman  has  been  appointed  geiieral  traffic 
manager  of  the  A.  0.  Smith  Corp.  to  fill  the  vacancy 
created  early  in  June  by  the  death  of  Alfred  H.  Zastrow. 
A  native  of  Sturgeon  Bay,  Wis.,  Mr.  Heilman  joined  the 
A.  O.  Smith  traffic  department  in  1938.  Warren  Hendrick- 
sen  has  been  named  to  fill  the  newly-created  post  of  gen¬ 
eral  sales  manager  of  the  company’s  Process  Equipment 
Division.  He  was  head  of  sales  for  the  pressure  Vessel 
Dept,  of  the  Division  since  1953  and  in  the  preceding 
decade  had  been  connected  with  the  same  type  of  sales 
engineering  in  the  New  York  District  offices  of  the  com¬ 
pany. 

•  The  Research  Committee  of  the  National  Association  of 
Plumbing  Contract<)rs  has  announced  a  program  that  en¬ 
ables  promising  college  graduates  to  continue  their  edu¬ 
cation  for  their  own  benefit  and  that  of  the  industry.  The 
program  is  a  joint  venture  of  the  NAPC  and  Crane  Co. 
Launched  at  the  reejuest  of  the  NAPC  Research  Commit¬ 
tee,  the  program  has  resulted  so  far  in  two  Crane  Fellow¬ 
ships  to  the  University  of  Iowa. 
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WARREN  WEBSTER  &  CO 


A  deluxe  line  of  cabinet  heaters  in  five 
basic  sizes,  with  steam  or  hot  water  heating 
element  and  two  or  more  centrifugal  fans 
. .  .  offering  attractive  styling,  high  capac¬ 
ity,  and  extreme  flexibility  of  application. 

Heating  aUmenta  are  serpentine  type,  with  round  seam¬ 
less  copper  tubing  expanded  to  plate  type  aluminum  fins. 
Elements  are  of  two  capacities  for  use  with  steam;  one 
capacity  for  use  with  hot  water.  ' 

Font  are  forward-curved,  double-inlet  type,  designed  with 
their  housings  for  large  air  volume  at  low  tip  speeds. 
The  small  unit.  Type  B,  has  two  fans;  the  four  larger 
units.  Type  D,  have  two,  three,  four,  five  fans. 

Motors  are  resilient-mounted  and  constant  speed  (stand¬ 
ard).  Type  B  motors  are  1725  rpm  with  a  variable-pitch 
motor  sheave  (two-speed  motors,  optional).  Type  B 
are  direct  drive;  Type  D  are  belt  drive. 


Webster-Nesbitt  Series  C  Unit  Heaters  remove 
practically  every  obstacle  to  your  freedom  of  design  and 
application  in  heating  offices,  showrooms,  corridors,  etc. 

The  family  of  five  matched  casings  ranges  in  length  from 
34"  to  74 Vi".  Heights  are  22% "  (for  the  small  unit.  Type  B) 
and  29"  (for  the  four  Type  D  units).  For  floor  mounting,  a 
2"  base  is  provided.  Three  types  of  front  are  offered:  universal, 
for  fully  exposed  application;  semi-recessed,  for  two  depths  of 
partial  recess;  and  fully-recessed.  The  recess  fronts  extend 
beyond  and  conceal  the  rough  wall  opening. 

Hence,  Series  C  units  may  be  installed  in  a  variety  of  ways: 
floor-mounted,  horizontal,  wall,  or  inverted,  and  non-recessed, 
partially-recessed  (two  depths),  or  fully-recessed.  Additional 
latitude  comes  of  the  fact  that,  with  the  universal  front,  the 
intake  and  the  discharge  can  be  through  the  face,  the  bottom, 
or  the  top  of  unit.  Rear  intake  is  available  in  floor  mounting. 

Once  again  the  engineering,  manufacturing  and  distributing 
facilities  of  the  two  great  leaders  in  the  heating  field  bring  you 
equipment  unsurpassed  for  beauty  and  construction,  ease  of 
application,  and  quiet,  dependable  performance. 

Ask  for  Publication  WN-136. 


Above:  left,  Type  D,  draw-through;  ritjht.  Type  B,  blow  through. 
Below:  (1)  face  intake,  discharge;  (2)  face  intake,  top  discharge; 
(3)  bottom  intake,  top  discharge;  (4)  rear  intake,  top  discharge. 


are  Manufactured  by  9  B  R 1 1 

John  J.  Nesbitt,  Inc.,  Philadelphia  36,  Pa. 
and  Sold  by  Warren  Webster  &  Co.,  Camden  5,  N.J.  with 


offices  in  principal  cities 
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BASIC  BEAUTY  of  the  ceiling  is  accented  by  the  Kno-Draft  Panel 
Type  Air  Diffusers,  which  blend  into  the  ceiling  pattern  and 
create  a  single  unified  surface  that  is  absolutely  level  and  pleasing 
to  the  eye. 

SINCLAIR  OIL  COMPANY'S  new  modern  12-story  building  in 
Chicago.  Acoustical  ceilings  with  integral  Kno-Draft  Panel  Type 
Air  Diffusers  are  used  throughout. 


HOLABIRD  &  ROOT  &  BURGEE  •  ARCHITECTS 


EASY  TO  INSTALL  as  the  acoustical  tiles  themselves,  Kno-Draft 
panels  snap  quickly  into  place.  Ducts  and  flexible  connections 
are  readily  accessible  and  connections  can  be  made  in  a  matter 
of  minutes. 


FLEXIBILITY  of  location  is  a  big  feamre  of  Kno-Draft  Panel  Type 
Air  Diffusers.  Flexible  connections  permit  diffuser  panels  to  be 
offset  from  ducts.  This  allows  partitions,  offices,  display  areas  to 
be  relocated  without  moving  ductwork. 
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Bhese  handsome,  efficient  Kno-Draft  Panel  Type 
Air  Diffusers  are  especially  designed  for  use  with  sus¬ 
pended  acoustical  ceilings,  and  can  be  moved  anywhere 
on  the  ceiling  to  meet  changing  conditions  of  occu¬ 
pancy.  They  benefit  everyone  — 

Architects  can  specify  handsome,  low-cost  ceilings 
with  completely  integrated  air  diffusers  and  lighting 
units. 

Consulting  engineers  have  a  welcome  flexibility 
in  design  and  avoid  the  exact  calculations  imposed  by 
fixed  outlets  and  rigid  connections. 

Sheet  metal  contractors  save  a  lot  of  installation 
time  and  labor.  Kno-Draft  Panel  Type  Air  Diffusers 
go  up  faster  than  any  others. 

Building  maintenance  engineers  always  have 
quick  access  to  the  concealed  service  lines,  air  ducts 
and  wiring. 

Owners  enjoy  the  comfort  of  perfect  air  diffusion 
and  can  relocate  diffusers  and  lighting  units  easily  to 
meet  demand  changes. 

Kno-Draft  Panel  Type  Air  Diffusers  are  available 
in  12"  X  24"  and  12"  x  48"  panels  and  three  outlet 
sizes  to  handle  up  to  175  c.f.m.  Diffusers  can  be  easily 
adjusted  a^ter  installation  to  regulate  ait  volume  with¬ 
out  affecting  air  velocity  which  remains  constant.  No 
air  "spillage”  at  any  damper  position. 

For  complete  specifications  and  engineering  data, 
mail  the  coupon  today.  Qjnnot  Engineering  Corpora¬ 
tion,  Danbury,  Connecticut. 


CONNOR 


COMPLEX  BENDS  to  connect  dif¬ 
fusers  to  ducts  may  sometimes  be 
necessary.  They  can  be  easily 
made  by  taking  off  from  side  of 
duct.  Special  connectors  are  prac¬ 
tically  indestructible,  will  not 
support  combustion,  and  main¬ 
tain  a  uniform  interior  cross 
section  at  all  times.  They  do  not 
contribute  to  noise  level. 


DAMPER  ADJUSTMENT  to  control 
air  volume  can  be  made  quickly 
and  easily  after  installation.  Ex¬ 
clusive  Kno-Draft  sleeve  type 
damper  regulates  volume  without 
affecting  air  velocity. 


TTWi 

rai 

rt® 

ARCHiTiaURil  1 

panel  type  air  dimiaers 

■ 

CONNER  ENGINEERING  CORPORATION 
Dept.  J-84,  Danbery,  CoHaeeticHt 

Please  send  me,  without  obligation,  full  information 
on  your  new  Kno-Draft  Panel  Type  Air  Diflusers. 


Company. 
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How  Honeywell  Customized  Temperature 
Control  can  help  you 

Assure  your  clients 
ideal  Indoor  Weather 
-the  year  round 

Honeywell  Customized  Temperature  Control 
is  becoming  a  "must”  in  all  types  of  buildings 

IF  all  the  air  conditioning  and  ventilation  duct¬ 
work  in  the  new  home  office  of  the  Allstate 
Insurance  Company  in  Skokie,  Illinois,  were  laid 
end  to  end,  it  would  make  a  tunnel  lYi  miles  long. 

Which  is  by  way  of  saying  how  important  ideal 
Indoor  Weather  is  at  Allsute— for  hundreds  of 
employees  handling  the  affairs  of  2,500,000  policy 
holders. 

Another  important  part  of  the  Indoor  Weather 
installation  in  Allstate’s  new  home  office  is  the 
Honeywell  Customized  Temperature  Control  installa¬ 
tion,  which  controls  both  heating  and  cooling. 

'The  story,  in  brief  form,  of  the  Honeywell 
Customized  Temperature  Control  installation  in 
Allstate’s  new  home  office  is  told  by  the  piaures 
and  captions  on  these  two  pages. 

The  techniques  used,  applied  to  your  particular 
problems,  can  help  you  give  clients  the  Indoor 
Weather  they've  always  wanted— customized  to 
their  requirements. 

The  key  word  here  is  “customized.”  It  means 
that  whatever  your  clients’  control  requirements,  a 
Honeywell  Customized  Temperature  Control  in¬ 
stallation  designed  to  fit  the  needs  of  the  building  and 
its  occupants  is  your  answer.  This  applies  not  only 
to  heating  and  cooling,  ventilating  and  humidity 
control  but  to  industrial  control  as  well. 

Only  Honeywell  can  provide  a  truly  “custom¬ 
ized”  control  installation.  Because  only  Honey¬ 
well  manufactures  all  three  types  of  controls— 
pneumatic,  electric  and  electronic. 


'The  executive  who  occupies  the  office  at  left  likes  to  work 
in  temperatures  that  are  cooler  than  average.  This  atmosphere 
he  can  have,  because  the  office  is  equipped  with  its  own  thermo¬ 
stat.  Individual  office  temperature  control  is  an  important  feature 
of  Honeywell  Customized  Temperature  Control. 
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The  new  home  office  of  the  Allsute  Insurance  Company  in  Skokie, 
Illinois,  is  a  three-story  building  of  some  184,730  square  feet.  Large  glass 
areas  face  all  four  directions.  Yet  with  Honeywell  Customized  Tempera¬ 
ture  Control  on  the  job,  comfort  is  uniform  throughout  the  building— all 
the  time.  Architects  and  engineers  were  Dunlap  and  Esgar,  Inc.,  Chicago. 
Consulting  mechanical  engineer  was  William  Goodman,  Chicago. 


For  comfortable,  even  temperature  in  new 
or  existing  buildings— of  any  size— specify 
Honeywell  Customized  Temperature  Control 

Whether  it’s  an  office,  school,  shopping  center, 
factory,  motel,  hospital— or  any  size  building— new 
or  existing,  Honeywell  Customized  Temperature 
Control  can  help  meet  your  clients’  heating,  ven¬ 
tilating,  air  conditioning  and  industrial  control 
problems. 

They  will  not  only  enjoy  more  comfort  and 
efficiency,  they’ll  save  fuel,  too. 

For  full  faas  on  Honeywell  Customized  Tem¬ 
perature  Control,  call  your  local  Honeywell  office. 
Or  mail  the  coupon  today. 

William  Goodman, 
consulting  mechanical  engineer,  says: 

■  “Providing  ideal  Indoor  Weather  the  year 
round  sometimes  gets  to  be  quite  a  job. 
I’m  sure  glad  to  have  Honeywell  Custom¬ 
ized  Temperature  Control  available  to  help 
do  the  right  kind  of  job.’’ 


The  comfort  problem  in  large  office  areas  is  quite  different  from  what 
it  is  in  the  relatively  small  private  office.  Mote  people  are  involved,  the 
much  greater  area  itself  is  important,  exposure  faaors  are  heightened.  In 
the  area  pictured  above  (located  at  left  in  the  floor  plan)  three  thermostats 
were  needed  to  provide  perfect  comfort  in  all  kinds  of  weather. 


WW  MINNEAPOLIS 

Honeywell 


1)2  OFFICES  ACROSS 
THE  NATION 


Minneapous-Honeywell  Regulator  Company 

Dept.  HV-8-145,  Minneapolis  8,  Minnesota 

Gentlemen :  I’m  interested  in  learning  more  about  Honeywell 

Customized  Temperature  Control. 


A  specisd  comfort  problem  was  involved  in  the  electronic  calculator 
room  above.  On  the  floor  plan  it’s  that  separate  area  labeled  tabulating. 
Calculating  machines,  because  of  the  way  they  work,  just  naturally  give 
offbeat.  But  this  needn’t  cause  discomfort— not  with  Honeywell  Custom¬ 
ized  Temperature  Control  on  the  job.  The  right  number  of  thermostats, 
strategically  placed,  insures  perfect  comfort  at  all  times. 


Firm  Name. 


Address. 
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CRANE  UNIT  HEATER 

. . .  opens  the  door  to  high-profit 
commercial  heating  installations 


Ideal  unit  for  stores,  factories,  offices— Ideal  for  modernization  and  expansion  jobs 

Here’s  the  way  to  get  more  of  that  profitable  commercial 
heating  business.  Crane  4UH  Unit  Heater,  used  singly  or 
in  combination,  can  meet  a  great  variety  of  heating  needs. 
Off  the  floor  and  out  of  the  way,  it  is  ideal  for  stores,  offices, 
warehouses,  factories,  service  stations  and  garages. 

This  automatic,  gas-fired  unit  heater  provides  quiet, 
thermostat-controlled  heat  when  and  where  it  is  needhd. 
There’s  no  waste  fuel  in  warm-up  and  stand-by  time,  no 
costly  boiler  room  and  piping  system,  no  fuel  handUng. 
Input  ratings  from  50,000  to  225,000  Btu. 

Crane  offers  complete  line 

Crane  heaters  and  boilers  come  in  every  size,  for  every  kind 
of  fuel  and  heating  system.  Line  up  with  Crane,  and  you’re 
lined  up  to  handle  any  heating  installation.  Get  full  details 
today  from  your  Crane  Branch  or  Crane  Wholesaler. 

CRANE  CO. 

GENERAL  OFFICES:  836  SOUTH  MICHIGAN  AVE.,  CHICAGO  5 
VALVES  ...  FITTINGS  ...  PIPE  ...  PLUMBING  AND  HEATING 
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A  combination  of  qualities  are  offered  by 
B&W  Electric  Resistance  Welded  Boiler 
Tubes  that  add  up  to  savings  in  time,  money 
and  labor.  The  surfaces  are  free  from  pits, 
indentations,  mill  scratches  and  similar  im> 
perfections.  Because  of  controlled  normaliz* 
mg  practice,  the  surface  is  protected  against 
formation  of  detrimental  scale.  This  freedom 
from  detrimental  scale  combined  with  uni¬ 
form  size  and  mechanical  properties  guaran¬ 
tees  ease  of  "rolling  in”  and  produces  the 
tightest  possible  joint. 

For  three-quarters  of  a  century,  B&W  has  been 
directly  concerned  with  developing  and  ap¬ 
plying  boiler  tubes  for  all  pressures  up  to 
those  approaching  3000  psi.  The  application 
of  this  extensive  knowledge  and  experience 
results  naturally  in  the  production  of  finer 
welded  boiler  tubes. 

If  you  want  ease  of  fabrication  and  long  ser¬ 
vice  life  for  the  tubing  in  your  boiler — specify 
B&W  ERW  Boiler  Tubes. 
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LOOK  FOR  THIS 


■  ■  ~wh«r«v*r  fin*  boiler*  oro  eporoHng 
#  ^  officiontiy  ever  oxtondod  porleds. 

To  moot  the  tpocificotiens  of  Hmo;  soy  B&W 
before  you  toy  WELDED  BOILER  TUBES  — 
for  service-ereved  dependebility. 


TA.402B(CWP 


THE  BABCOCK  &  WILCOX  COMPANY 
TUBULAR  PRODUCTS  DtVtSION 


$,  SoomttB  TwMiifi  W«kM  SNiIhImb  Udm  TvWiif 
AUimnem,  OM#— W«hM  Cwbon  SImI  TtfMng 


A  OHS 
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refrigeration  division 


Aug.  G.  Baricow  Mfg.  Co.,  Inc. 

2230  South  43rd  Street  Milwaukee  15,  Wisconsin 


IntroducK^  the  NEW, 


.  ,  .  for  residential  and  commercial  use  .  .  .  ideal 
for  attic  installation  —  Attach  it  to  existing 
Warm-Air  Ductwork  or  use  as  self-contained 
unit  for  Free  Discharge. 

It’s  up  off  the  floor  .  .  .  completely  out  of  the  way 
. . .  can  be  placed  in  the  most  advantageous  spot 
and  still  not  interfere  with  home  or  store  traffic; 
does  not  occupy  expensive  floor  space. 

Yes  sir,  the  new  Barkow  model  “O”  opens  a 
tremendous  market  of  residential,  commerical 
and  industrial  users  . .  .  people  who  heretofore 
found  it  impractical  to  consider  air  conditioning 
due  to  a  lack  of  space.  Now  they  and  you 
can  benefit  from  this  space-saving,  economical 
unit.  Available  in  two  and  three  ton  sizes 
with  or  without  blower. 
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DISTRIBUTORS/  Wire  or  write  for  details 
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Refrigeration  and  Air  Conaitioning 


Vou  Mote  ^  f^k 


ALL  KINDS  OF  REFRIGERATING  JOBS 


AIR  CONDITIONING  JOBS  — BIG  AND  SMALL 


s  X/fT 


Room  Air  Conditioners 


Packaged  Air  Conditioners 
2  to  10  tons 


Condensing  Units  up  to  80  Tons 


Combination  Heating-Cooling  Units 


Evaporative  Condensers, 
Cooling  Towers, 

Matching  Air  Handling  Units 


J  S.)^  100 

ifea 


OF  SUCCKSSFUL  MANUFACTURINO  CXFCRICNCC 


NAAien  you  handle  the  Curtis  Line,  you're  ready  for  practically  any 
prafitable  job  in  the  field  of  air  conditioning  and  refrigeration.  You're  ready 
to  satisfy  customers  with  the  industry's  top  quality  equipment  line.  You're 
ready  to  take  advantage  of  Curtis'  national  advertising  in  Saturday 
Evening  Post,  Time,  Newsweek  and  other  welUread  publications. 

It  makes  profit  sense  to  sell  Curtis.  To  learn  if  you  qualify  for  a  direct 
factory  franchise,  write  on  your  company  letterhead. 


refrigerating  machine  division 

of  Curtis  Manufacturing  Company 

1999  Kienlen  Avenue,  St.  Louis  20,  Missouri 
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B  &  G  Plo-Control  Valves,  installed  in  the  supply  mains,  prevent  an 
override  in  temperature  when  the  Boosters  shut  off. 


Nine  B  &  G  Boosters,  individually  controlled  by  room  thermostats, 
circulate  hot  water  to  each  zone. 


Some  like  it  warm,  some  like  it  cool . . .  but  in  this  apartment 
building,  B  &  G  Hydro-Flo  Heating  keeps  everybody  happy. 
Each  tenant  can  have  the  temperature  considered  most 
comfortable — and  raise  or  lower  it  at  will! 

The  building  is  divided  into  nine  zones,  each  equipped 
with  a  thermostatically  controlled  B  &  G  Booster  and  a 
B  &  G  Flo-Control  Valve.  Economy  of  operation  as  well  as 
comfort  is  achieved,  since  zoning  permits  compensation  for 
differences  in  exposure,  solar  effect  and  temperature 
preference. 

When  you  install  a  B  &  G  Hydro-Flo  Forced  Hot  Water 
System,  you’ve  laid  the  groundwork  for  the  most  modern 
comforts  and  conveniences.  You’ve  provided  better  heating 
...uniform  temperature — warm  floors — draftless  rooms. 
You’ve  assured  fuel  economy  and  the  convenience  of  low- 
cost,  all-year  domestic  hot  water.  Snow-melting  and  summer 
cooling  equipment  can  be  added  at  any  time. 

Send  today  for  catalog  of  B  &  G  Hydro-Flo  Products. 


For  QUIET  operation  and 
long,  trouble-free  life, 
you  can  depend  on  the 
BAG  Booster.  Send  for 
Bulletin  DG-950— tee 


pump  is  the  biggest 
seller  in  the  field. 


Dept.  DN-4,  Merton  Grove,  Illinois 

Canadian  Licensee:  S.  A.  Armstrot^,  Ltd., 
1400  O’Connor  Drive,  Toronto,  Canada 
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NOW!  Full  unit  control  in 
...with  Trane  UnlTrane 


Each  tenant  dials  hit  own  climate  with 
this  air  conditioning  system.  This  is 
UniTrane!  And  UniTrane  means  fuU 
unit  control  in  multi-room  air  condition¬ 
ing.  It’s  the  system  that  offers  aU  the 
desirable  features  of  a  central  system 
.  .  .  plus  individually-controlled  room 
units  that  cool  or  heat,  dehiunidify, 
ventilate,  filter  and  circulate  air  for  per¬ 
sonalized  climate  control. 

UniTrane  meets  widely  varied  de¬ 
mands — from  large  office  buildings,  hos¬ 
pitals,  hotels  and  conunercial  buildings 
down  to  small  apartments  and  motels. 


Because,  with  UniTrane,  each  tenant 
sets  the  temperature  of  his  room  just  as 
he  wants  it,  without  affecting  the  temper¬ 
ature  or  “climate"  of  any  other  room. 
Tenants  prefer  it. 

Management  agrees  UniTrane  offers 
more.  This  unique  combination  of  ten¬ 
ant  advantages  costs  less  to  install,  far 
less  to  operate.  The  same  piping  circmt 
is  used  for  both  heating  and  cooling.  In¬ 
dividual  room  units  can  be  shut  off  in 
unoccupied  rooms  without  affecting 
operation  of  any  of  the  other  units.  Op¬ 
erating  load  can  be  matched  directly  to 


fluctuating  temperature  requiremento 
for  lowest  possible  operating  costs. 
Architects  especially  like  the  savings  in 
valuable  floor  space,  the  design  freedom. 
Units  are  available  in  all  sizes  and  types 
— free-standing,  recessed,  semi-reces^, 
ceiling — for  either  exposed  or  concealed 
installation. 

Discover  for  yourself  just  how  easy  it  is 
to  offer  full  unit  control  in  multi-room 
air  conditioning — with  central  system 
economy!  Contact  your  nearest  Trane 
Sales  Office  or  write  Trane,  La  Crosse, 
Wisconsin,  for  Bulletin  DS-420B. 


Typical  installation  in  large  office  building  shows  ur 
free-standing  under  window.  Models  are  also  availob 
for  concealed  wall  or  ceiling  installations.  Note  how  tri'^ 
lines  of  UniTrane  unit  blend  with  smart  room  styling 


Tran*  CenTraVac  supplies  chilled  wa-  Tran*  Cold  6*n*rater  for  smaller  in-  Tran*  _  MuM-Zon*  Climot*  Chang*rs 

ter  for  UniTrane  and  Tranb  Cli-  stallations  using  UniTrane  units  or  are  air  handling  units  which  can 

mate  Changer  units  in  large  sys-  Tranb  Climate  Changers,  or  both,  heat,  cool,  humidif3r,  dehumidify, 

terns.  Starts,  stops,  modulates  auto-  Delivers  chilled  water  from  one  com-  ventilate  and  filter  air  (singly  or  in 

matically,  with  power  consumption  pact  package.  Engineered,  built,  combination)  for  as  many  as  six  dif- 

in  almost  direct  proportion  to  load.  tested  and  refrigerant-charged  at  the  ferent  zones  at  once.  28  models,  450 

Eight  models,  45  to  400  tons.  Tranb  factory.  10  to  100  tons.  to  23,400  cfm. 


ur 

lab 

fri" 


In  tlx  of  New  York's  newetl  tkytcrapert 

Tranb  Custom-Air  systems  are  in¬ 
stalled.  The  Custom-Air  system  uti¬ 
lizes  UniTrane  room  units  combined 
with  a  central  source  of  ventilation  air 
to  give  complete  air  conditioning  com¬ 
fort  plus  individual  tenant  control  of 
room  temperature.  Installations  include 
99  Park  Ave.;  579-589  Fifth  Ave.;  7 
Park  Ave.;  261  Madison  Ave.;  720  Fifth 
Ave.;  460  Park  Ave. 


UniTrane  Units 


i  Specify 


for  personalized  climate  control 


Manufacturing  Engineers  of  Air  Conditioning,  Heating,  Ventilation  and  Heat  Transfer  Equipiient 

The  Trane  Company,  La  Croese,  Wis.  •  East.  Mfg.  Div.,  Scranton,  Penn.  •  Trane  Co.  of  Canada,  Ltd.,  Toronto 

90  U.S.  and  15  Canadian  Offices 


FEATURES: 

Crane  Plug  Type  Disc 

MAINTENANCE  COST: 

One  stem  replaced  in  3  years 

SERVICE  LIFE: 

Already  12x  former  valves 

OPERATING  RESULTS: 

Over  $400  saved  to  date 

AVAILABILITY: 

Crane  catalog  item— No.  384P 

The  Valve 

Crane  plug-t3rpe  disc  and  seat  design 
make  a  most  effective  seating  com¬ 
bination  for  tough  steam  service. 
Highly  resistant  to  damage  by  foreign 
matter,  wire-drawing,  erosion,  cutting, 
galling,  etc.  The  wide  tapered  disc  al¬ 
lows  fine,  accurate  throttling.  These 
rugged  bronze  valves  come  in  globe 
and  angle  patterns;  see  your  Crane 
Catalog  or  Crane  Representative. 


The  Case  History 

Valves  formerly  had  to  be  replaced  every  8  to  12  weeks, 
their  cost  alone  exceeding  $150  yearly.  It’s  a  tough  spot 
even  for  a  good  valve. 

The  valve’s  location  in  the  steam  line  is  below  the 
boiler  water  level.  Each  operating  cycle  exposes  it  to  a 
long  leg  of  condensate,  with  an  abrupt  change  to  hot 
steam  direct  from  the  boiler  header.  On  closure,  the 
valve  is  again  subject  to  cooling,  and  that’s  the  cycle 
about  8  times  daily. 

Under  those  conditions,  this  Crane  No.  384P  Bronze 
Plug  Type  Disc  Angle  Valve  put  a  stop  to  former  replace¬ 
ment  cost,  saving  more  than  $400  in  3  years  since  in¬ 
stalled.  Still  the  valve  remains  tight,  dependable,  and 
I  fully  fit  for  service.  That’s  the  result  of  choosing  the  right 
valve— the  choice  assured  by  Crane  quality  and  the  com¬ 
pleteness  of  the  Crane  line. 


THE  BETTER  QUALITY.,, BIGGER  VALUE  LINE.., IN  BRASS,  STEEL,  IRON 

CRANE  VALVES 

CRANE  CO.,  General  Offices:  836  S.  Michigan  Ave.,  Chicago  5,  Illinois 
Branches  and  Wholesalers  Serving  All  Industrial  Areas 


THRIITY 

BUYER 


VALVES  •  FITTINGS  •  PIPE  •  PLUMBING  •  HEATING 
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All  New  York  Blower  Company  products 
are  laboratory  tested,  accurately 
rated  and  fully  guaranteed  in  strict 
accordance  with  Standard  Test  Codes. 

THE  NEW  YORK  BLOWER  COMPANY 

SALES  OFFICES  •  316S  SOUTH  SHIELDS  AVENUE  •  CHICAGO  16 


Write  for  Bulletins 


Propeller  type  ventilating  fans 
deliver  large  volumes  of  air  at 
low  resistance  and  low  current 
consumption.  All  wheels  are 
machine  balanced  for  smooth, 
vibrationless  operation.  Made  in  2 
types  and  10  basic  sizes  to  cover 
a  wide  range  of  industrial 
applications.  Pressed  steel  panels 
provide  rigid  support  and  simplify 
installation.  Totally  enclosed 
motors  mounted  in  heavy  welded 
wire  safety  guard.  Wheel 
diameters  from  1 0  inch  to  48  inch. 
Direct  or  belted  drive.  Capacities 
from  6 1 0  cfm  to  24,200  cfm. 
Penthouses  for  roof  installation  of 
nyh  Propeller  Fans  can  be 
furnished  in  6  sizes.  Louvers  open 
and  close  automatically  to 
protect  fan  against  the  weather. 
Separate  louvers  for  wall 
mounting  also  available. 


CERTIFIED 


RAT 


GS 
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New  Student  Union  Selects 


Air  Conditioning  &  Refrigeration 


Fountain  in  tho  gardon 
of  the  Student  Union. 


This  fine  building  of  the  Indiana  University  Medical  Center,  at  Indianapolis,  comprises 
apartments,  guest  rooms,  dining  halls,  shops,  swimming  pools,  etc. 


Here  both  air  conditioning  and  food  service  loads  are  handled  by  1 3  Frick  refrigerating 
machines,  and  a  Frick  unit  air  conditioner.  Seven  fractional-horsepower  units  serve  food¬ 
dispensing  equipment,  while  four  of  71/2  horsepower  each  cool  a  dozen  walk-in  boxes.  The 
Frick  “ECLIPSE**  machines  operate  a  chilled-water  air  conditioning  system.  Installation  by 
Hayes  Bros.,  Inc.,  Distributors  at  Indianapolis  and  South  Bend. 

For  that  important  cooling  job  of  yours,  specify  Frick  equipment:  there*s  nothing  to 
compare  with  it.  Write  now  for  Bulletin  100  on  “ECLIPSE**  compressors. 


DEPENDABLE  REFRICEPATION 


NCE 


AY 


A/so  Builders  of  Power  Farming  and  Sawmill  Machinery 


The  book  store,  cafeteria,  and  other  public  spaces 
are  oil  air  conditioned. 

Below:  Some  of  the  1 1  Frick  low-pressure  units 
used  for  food  service  at  the  Student  Union. 


Two  Frick  “ECLIPSE  compressors,  each  with  nine  cylinders, 
handle  the  air  conditioning  of  public  spaces  in  the  Student 
Union  at  Indianapolis. 


-  MZ 
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I  WEST  HARTFORD  10.  CONNECTICUT 


r  : 

i  BUSH  MANUFACTURING  COMPANY 


Bush  Baseboard  is  available 
in  special  style  for  recessed 
mounting  (as  shown  here) 
or  for  flush  mounting. 


The  performance-proven  answer  to  the  heating  man’s 
needs  and  the  home  owner’s  desires.  Economical  Bush 
Baseboard  is  easy  to  install  .  .  .  tops  in  efficiency. 
Trouble-free  operation  elminates  costly  ‘'call-backs”. 

Home  buyers  like  the  unobtrusive  design  which 
permits  full  use  of  floor  space,  flexibility  in  furniture 
arrangement.  Bush  Baseboard  is  specifically  designed 
to  eliminate  “wall  streaking”  .  .  .  provides  uniform 
temperatures  between  floor  and  ceiling. 

To  make  your  job  easier  and  insure  customer  sat¬ 
isfaction,  plan  on  Bush  Baseboard  all  through  the 
house. 

A  free  illustrated  bulletin  containing  complete  in¬ 
formation  and  specifications  is  available  on  request. 
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San  Jose  High  School,  San  Jose,  California.  Architect— Ernest  J.  Kiunp,  San  Francisco;  Consulting  Engineer 
— Garthome,  Buonaccorsi  &  Murray,  San  Francisco;  General  Contractors— Williams  &  Burrows,  Inc.,  So. 
San  Francisco  and  Carl  N.  Swenson  Co.,  San  Jose;  Heating  Contractor— Mehring  &  Hanson  Co.,  Los  Angeles. 

Operating  economy  assured  for  schools ...  by 

Pacific  Boilers  with  Jet-Action  Circulation 


Beautiful,  new  San  Jose  High  School,  San  Jose,  California, 
is  radiant  heated  by  three  Pacific  Boilers — the  same  boilers 
that  have  won  the  praise  of  school-building  superintendents 
everywhere  for  reducing  costs  of  fuel,  water  and  maintenance. 


When  school-operating  reports  show 
unusual  economies  from  a  particular 
piece  of  equipment,  the  news  spreads 
fast.  In  scho.ol  after  school,  the  proved 
economy  of  Pacific  Boilers  has  earned 
their  growing  acceptance  as  "standard 
equipment.” 

Pacific’s  exclusive  design  and  Jet- 
Action  Circulation  are  responsible  for 
dramatic  savings  in  fuel  and  water. 
Jet-Action  Circulation  is  the  forceful 
flow  of  steam  and  water  through  the 
side  connections — jet  streams  that  (1) 
cause  high  turbulence,  (2)  eliminate 


steam  bubble  insulation  on  the  tubes, 

(3)  assure  maximum  heat  transfer,  and 

(4)  give  quick  response  when  temper¬ 
ature  changes  are  needed.  Fuel  require¬ 
ments  are  substantially  lower  than  for 
other  boilers  of  equal  capacities  with 
all  types  of  heating  systems,  new 
buildings  or  old. 

If  you  design  new  schools,  erect 
them,  or  install  the  heating  equipment 

_ make  sure  the  boilers  are  as  modern 

as  the  building  itself — call  your  local 
Pacific  representative  for  complete 
information. 


In  the  San  Jose  High  School,  these 
Pacific  Boilers  provide  a  flexible  supply 
for  floor-type  radiant  heating  in  56 
classrooms  and  the  administration  area, 
heating  and  ventilating  units  in  the 
locker  rooms,  and  unit  heaters  in  the  gym. 

Photo  courtesy  Ray  Oil  Burner  Co. 
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Horizontal  Typo 
Unit  Heaton 


Cabinet 
Unit  Heaton 


Vortical  Type 
Unit  Heatero 


Hoatini  and 
Coolinp  Coili 


‘YAC’  Air 
Conditionini  Unite 


TYPE  "S”  Coili— Stand¬ 
ard  for  iteom  or  water 
Mrvice.  Steam  preiturei 
from  2  to  150  psi;  tem- 
peratura*  to  400*  f. 


TYPE  "SD"  Coili— Steam 
diitribuling  tube  type, 
recommended  maximum 
operating  praiiura— 25 
Pii. 

For  further  details  see  the  yellew  pages  of  your  telephone  book  for 
nearest  Young  Sales  Representative,  or  write  for  free  Catalog  No.  4553. 


TYPE  “HD”  Coili— Heavy 
duty  type  for  itaom  prei- 
lurei  up  to  300  pii;  tom* 
peraturei  to  500*  F. 


Hooting,  Cooling,  Air  Conditioning 
Products  for  Home  and  Industry. 


YOUNG  RADIATOR  COMPANY 


Young 


Heat  Transfer  Products  for  Aufomo* 
tive.  Agricultural,  Industrial,  Gas 
and  Diesel  Engine  Application. 


DEPT.  524-H,  RACINL  WISCONSIN  •  PLANTS  AT  RACINEy  WIS.  AND  MAHOONy  ILL 


ENGINEERED 


e-e  • 

•  e* 

•  • 

THESE 

Young 
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The  whole  industry’s  talking  about  | 
Worthington’s  new  Freon  compressor 


TRIM,  STURDY  CONSTRUCTION  marks  this  4JF6  compressor  unit  —  50-60  hp,  six 
cylinder  W-type  compressor.  The  complete  compact  unit  consists  of  fabricated  steel 
base,  compressor  with  valves,  gauges  and  safety  controls,  drive  and  safety  guard. 
Designed  to  operate  in  conjunction  with  Worthington  evaporative  condensers  in 
localities  where  city  water  is  scarce  or  high  in  cost.  Also  available  with  shell  and 
tube  condenser.  Complete  range  from  3-150  hp. 


“The  high  capacity  unit  we've 
been  waiting  for!” 

“Greater  operating 
efficiency!” 

“There’s  nothing  eise 
like  it!” 

And  every  comment  you  hear  is  true! 
The  refrigeration  compressor  is  the  most 
vital  element  of  any  air  conditioning  or 
refrigeration  system.  That’s  why  Worth¬ 
ington  spent  years  in  developing  the  new 
“J”  Freon  compressor.  That’s  why  Worth¬ 
ington  invested  over  a  million  dollars  in 
compressor  research.  And  that’s  why  you 
can’t  find  its  match  in  any  other  unit.  Only 
a  few  features  of  the  new  “J”  Freon  com¬ 
pressor  are  highlighted  here  —  get  the  full 
story  by  contacting  your  ^nearest  Worth¬ 
ington  district  office  or  write  to  Worthing¬ 
ton  Corporation,  Air  Conditioning  and 
Refrigeration  Division,  Section  A.4.33, 
Harrison,  New  Jersey. 


EASY  REMOVAL  of  suction  gas  strainer  for  cleaning  is  made 
possible  by  new  suction  manifold  design.  No  pipes,  valves  or 
other  parts  need  to  be  dismantled  in  order  to  get  at  the  strainer. 
And  Worthington’s  new  electric  unloaders  automatically  balance 
power  consumption  with  load  requirements. 


LORD  A  TAYLOR'S  new  West  Hartford,  Conn.,  store  depends  on 
Worthington  to  provide  comfortable  air  conditioning  for  its  cus¬ 
tomers.  Two  150  hp  “J”  compressors  and  two  evaporative  con¬ 
densers  make  up  the  highly  efficient  Worthington  air  condi¬ 
tioning  team  at  this  modern  store.  „ 


WORTHINGTON 


CLIMATE  ENGINEERS  TO  INDUSTRY,  BUSINESS  AND  THE  HOME 
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Profit  withlVlEALllIERBRAM^ 

(( 


the  completelji  mechanical 


indoor-outdoor  control  for  forced 
hot-water  heating  systems 


y 


Completely  automatic  •  Inexpensive 
No  electronic  tubes,  relays  or  delicate  mechanisms 
Easily  installed  •  Assures  constant  comfort 


Now  you  can  cash  in  on  big,  new  wofits  in 
the  hot  water  heating  field  with  Detroit’s 
amazing  new  Weatherbrain  Control. 
That’s  because  Weatherbrain  indoor- 
outdoor  control  offers  heating  comfort 
never  before  possible  in  forced  hot-water 
heating  systems — constantly  uniform  and 
completely  automatic  with  no  manual 
adjustment  required.  The  Weatherbrain 
Control’s  outdoor  bulb  senses  changes  in 


outside  temperature  and  responds  in¬ 
stantly  by  supplying  the  exact  amount  of 
heat  to  keep  room  temperature  right  where 
it  should  be!  And  because  it  is  entirely 
mechanical  in  operation  with  no  exj^nsive, 
complicated  el^ronic  circuits,  Weather¬ 
brain  Control  costs  less  and  is  easily 
installed.  See  your  Detroit  Controls  whole¬ 
saler  today  or  write  us  direct  at  the  factory 
for  bulletm  No.  254. 


CHECK  THESE  FEATURES 

•  Varies  the  water  temperature 
delivered  to  panels  or  radiation 
in  exact  accordance  with  the 
demands  of  the  weather. 

•  Good  for  zone  systems  due  to 
simplicity  and  reasonable  cost 

•  Gradual  changes  in  water  tem¬ 
perature  in  the  system  minimize 
the  undesirable  effects  of  ther¬ 
mal  expansion  and  contraction. 

•  Very  valuable  where  more  than 
one  type  of  radiation  is  used  or 
dome^c  hot  water  is  heated  by 
the  boiler,  in  which  cases  the 
electrical  boiler  resetting  type 
control  can  not  be  used. 


I 


DETROIT  CONTROLS  Corporation 

8900  TRUMBULL  •  DETROIT  8,  MICHIOAN 
Division  of  AMERICAN  RADIATOR  &  STANDARD  SANITARY  Corporation 
Represantatives  in  Principal  Citias  •  Canadian  Raprasantativas  in  Montraal,  Toronto,  Winnipag— Raiiway  and  Enginaaring  Spacialtias,  Ltd. 


AUTOMATIC  CONTROLS  for  REFRIGERATION 

AIR  CONDITIONING  •  DOMESTIC  HEATING  •  AVIATION  •  TRANSPORTATION  •  HOME  APPLIANCES  •  INDUSTRIAL  USES 

Sww/n^  a/ruC  C'ndcc&t^ 

AMEHICSN  ST6ND/IRD  •  AMERICAN  BLOWER  .  CHURCH  SEATS  *.  WALL  TILE  •  DETROIT  CONTROLS  •  KEWANEE  BOILERS  •  ROSS  EXCHANGERS  •  SUNBEAM  AIR  CONDITIONERS 
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F^il  STE AJyr^  CAPACITY 
«pfo60,000o  POUNDS 

choose  your  boiler  from  these  two 

If  you  burn  oil  or  gas,  investigate  the  VP  Package  Whatever  your  fuel . . .  whatever  your  steam 
Boiler  for  capacities  up  to  30,000  pounds  per  hr  capacity  requirements  up  to  60,000  pounds  per 
...  the  VU- 10  up  to  60,000  pounds.  hour ...  you’ll  find  that  one  of  the  Combustion 

For  stoker  firing,  the  VU-10  is  available  from  Engineering  Boilers  described  below  will  be  just 
10,000  to  60,000  pounds  of  steam  per  hour.  right  for  you. 


if 

«!iir 

Th«  VP  Boiler  -  the  Package  Boiler  with  EXTRA  Features  VU-10  Boiler,  as  arranged  for  C-E  Spreader  Stoker  firing 


”^VP 


The  C-E  Package  Boiler,  type  VP  .  .  .  completely 
shop-assembled  . . .  for  oil  or  gas  firing.  It  is  available 
in  capacities  from  4,000  to  40,000  lb  steam  per  hr; 
for  pressure  to  500  psi.  The  VP  Boiler  has  more 
water-cooled  area  per  cubic  foot  of  furnace  volume 
than  any  other  boiler  of  its  size  and  type.  The  large 
(30-in.  diameter)  lower  drum  permits  a  simple,  sym¬ 
metrical  tube  arrangement . . .  greater  water  storage 
capacity  . . .  easy  access  for  washing  down  or  inspec¬ 
tion.  The  centrifugal  fan  is  efficient,  yet  its  noise 
level  is  less  than  half  that  of  typical  high-speed  blow¬ 
ers  used  on  most  package  boilers.  Baffle  arrangement 
is  simple,  resulting  in  low  draft  loss  . . .  simple  soot 
blowing  .  .  .  elimination  of  dead  pockets  .  .  .  high 
heat  absorption. 


The  VU-10  Boiler  is  designed  for  industrial  load  con¬ 
ditions,  particularly  for  plants  with  small  operating 
and  maintenance  forces.  Capacities  range  from  10,000 
to  60,000  lb  steam  per  hr ...  pressures  to  475  psi... 
heat  recovery  equipment  is  available  if  desired.  Fuel 
can  be  either  coal  (C-E  Spreader,  Traveling  Grate  or 
Underfeed  Stoker)  oil  or  gas.  This  boiler  is  a  com¬ 
pletely  standardized  design  adaptable  to  many  con¬ 
ditions.  It  responds  readily  to  variations  in  load;  it  is 
simple  to  operate  and  maintain.  All  parts  are  easily 
accessible  for  inspection.  Like  the  VP,  the  VU-10 
Boiler  is  a  complete  unit  — boiler,  furnace  setting, 
fuel-burning  equipment,  controls,  forced  draft  — 
bringing  you  the  benefit  of  one  contract . . .  one 
responsibility. 


Fully  descriptive  catalogs  are  available  on  both  of  these 
boilers.  We’ll  be  happy  to  send  yours  upon  request. 

epMBUSnON  ENOIMEERINe 

Combustion  Engineering  Building  *  200  Madison  Avenue,  New  York  16,  N.  Y.  B-763B 
■OILERS,  FUEL  BURNING  R  RELATED  EQUIPMENT;  PULVERIZERS,  AIR  SEPARATORS  &  FLASH  DRYING  SYSTEMS;  PRESSURE  VESSELS;  AUTOMATIC  WATER  HEATERS;  SOIL  PIPE 
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HEATING  AND  COOLING  DIVISION 


conditioning 


weather 
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UNARCO  ConvAOtor-Radlator 

•  Fitted  front  panel  •  Easy  to  clean  •  Knock-out  end  panels  for  easy 
installation  •  Cast  bronze  headers  for  added  heat  transmission 

•  IS-gauge  steel  front  and  top  •  Directional  die-formed  louvers 

•  Simple  damper  control  •  Carefully  rounded  corners  for  safety 

•  Attractive  modern  design  _ 

Ideal  for  homes,  offices,  institutions,  industrial  and  commercial  uses 


is  something 

ALWAYS 

missing  ? 

(to  cut  your  profit) 


then  switch  to  the  one  line  that  meets  every  selling  need 


EXAMPLE  No.  6:  It’s  easy  to  improve 

your  profit  performance  with  an  aggressive 
line-up  of  factory  experts  behind  you.  Bryant’s  , 
field  representation  puts  the  services  of  all 
these  men  at  your  disposal:  a  division  sales 
manager;  a  district  sales  representative;  and 
a  traveling,  three -man,  sales -training  and 
service  team  consisting  of  a  heating  product 
specialist;  an  air  conditioning  speciahst,  and 
a  merchandising  specialist.  You  can  avail 
yourself  of  all  these  {M-ofit- building  services 
by  switching  to  Bryant,  now! 

Your  Bryant  Distributor  has  full  details. 

Bryant  Hootor  Oiv.,  Affiliotod  Gas  Equipmant, 


I 

I 


HEATING  ■ 


AIR  CONDITIONING 
WATER  HEATING 


1 .  The  most  complete  line  in  the  industry 

2.  Quality  products — Competitively  priced 

3.  Established  name — Good  customer  acceptance 

4.  Broad,  attractive  profit  margins 

5.  Local  th'stributor  warehousing  and  service 

djC  6.  Factory  district  representatives  and  traveling 
sales  training  and  service  teams 

Inc.,  17825  St.  Clair  Avn.,  Claveland  10,  Ohio 
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lough  service 


UBE-TURN  CONCENTRIC  REDUCERS  provide  a  gentle  transidon 
from  large  to  small  diameters  with  strong  knuckle  contours. 
They  exceed  the  pipe  itself  in  bursdng  strength  and  have  fadgue 
strength  equal  to  that  of  the  joining  butt  weld. 

This  extra  quality  at  no  extra  cost  is  typical  of  the  entire  Tube 
Turns’  line.  You  can  specify  Tube -Turn  Welding  Fittings  and 
Flanges  and  know  that  you  will  get  the  exact  answer  to  your 
specific  piping  problem.  This  leading  line  includes  more  than 
4000  items  in  all  piping  materials,  schedules  and  sizes  to  match 
your  design  .  .  .  available  prompdy  through  your  nearby  Tube 
Turns’  Distributor. 


The  Leading  Manufacturer  of  Welding  Fittings  and  Flanges 


TUBE  TURNS 

A  Division  of  Notional  Cylindor  Got  Company 

•ISTRICT  OFIICES.  NtwTsrk  •  rhiioRslyhlo  •  Pinsboryh  •  CisstlMd  •  CkUai#  •  Otiissr  •  UtAotslM 
Soo  lioacitcs  •  Ssaltls  •  Alloato  •  Taisa  •  Naastaa  •  Rallat  •  MMIaad,  Ttias 


0'»e'BtOuCE( 


,one. 


YOUR  SIZE: 

TImm  VMnch  and  42-inch 
TUBE-TURN  Welding  Elbows 
arc  the  oxtronMS  in  the  range 
of  diameters  available  out 
of  stock  in  carbon  steel. 

Tube  Turns'  complete  line 
of  more  than  4000  items 
includes  fittings  and  flanges 
in  carbon  steels,  stainless  steels, 
chrome-moly  steels,  copper, 
aluminum,  brass,  monel  metal, 
nickel  and  wrought  iron. 


YOUR  PIPING  PROBLEM? 

Here’s  service  to  help  you... 


Tube  turns’  Engineering  Service  Division  is  staffed 
with  men  of  wide  experience  to  help  solve  your 
piping  problems.  Typical  of  many  they  encounter  is  this: 

The  general  practice  in  handling  highly  abrasive 
materials  in  piping  is  to  use  heavy  wall  carbon  steel 
elbows  for  directional  changes,  and  replace  these  as 
they  wear  out.  Recently,  a  new  pipe  lining  ...  a 
zirconia-corundum  refraemry  . . .  was  introduced  with 
exceptional  wear- resistant  properties.  This  offers  a 
highly  satisfactory  solution  to  the  abrasion  problem. 
The  sketch  shows  how  this  lining  can  be  applied  to  a 
45°  elbow  by  combining  with  two  reducers. 

This  application  is  practical  for  piping  of  4"  through 
12"  diameter.  Minimum  thickness  for  casting  of 
refractory  is  about  one  inch.  It  should  be  confined  to 
mild  pressure -temperature  conditions.  Additional 
details  are  available  from  Tube  Turns’  Engineering 
Service  Division. 


Company  Name _ 

Company  Address 

City _ 

Your  Name _ 

Position _ 


DotigH  of  45* 
diroctioiMil 


cbongo  with 
rofrcKtory- 
Kiiod  olbow. 


TUBE  TURNS,  Dept.  B-4 

224  Ea*t  Broadway,  LouitvilU  1,  Kentucky 


Please  send  free  copy  of  booklet  on  Stainless  Steel  Piping. 


YOUR  SOURCE:  Tho  nearby  Tube  Turns'  Distributor  provides 
prompt  doRvory  of  TUBE-TURN  Welding  Fittings  and  Flanges  to  meet 
your  needs  exactly.  He  cuts  as  your  warehouse.  He  cuts  yoer 
purchasing  red-topo  and  timo.  Ho  is  backed  up  by  tho  entire  Tube 
Toms'  organisation. 


TUBE  TURNS 


A  DIVISION  OF  NATIONAL  CYLINDER  OAS  COMPANY 


LOUISVILLE  1,  KENTUCKY 


DISTRICT  OFFICES 


New  York  Son  Francie 

Philadelphia  SeoHla 

Cleveland  Atlanta 

Chicago  Tuita 

Denver  Houston 

Los  Angeles  Dallas 

Midland,  Texas 


‘tk'end  "TUBE-TURN”  Re».U.S.PiH 


REFRACTORY  LINED  ASSEMBLY 


THESE  ADVANTAGES 


WITH  AN 

AMESTEA 

i^GENERATC 


For: 

PROCESSING 
HEAT  -  POWER 

20  sizes,  10  to  600  H.P.,  15  to  200# 
W.P.,  oil,  gas  or  oil-gas  combina¬ 
tions  with  quick  fuel  switchover 
feature. 


SAVINGS  IN  FIRST  COST! 


Your  purchase  price  includes  complete  unit  —  no 
hidden  "extras"  to  buy  later  on! 


SAVINGS  AT  INSTALLATIONS 


Just  set  on  level  concrete  floor,  connect  to  service 
lines  and  breeching.  Nothing  to  assemble.  No 
brick  work  required. 


SAVINGS  IN  OPERATION 


A  minimum  of  supervision  lower  manhour 
requirements  for  maintenance  —  easily  replaced 
inexpensive  plastic  refractories  —  80%  thermal 
efficiency. 


All  piping,  wiring  and  operating 
parts  completely  assembled  and 
tested  at  factory  —  units  shipped 
in  ready-to-fire  condition  I 


Ames -designed  davit  hinged  flue 
covers  and  baffle  provide  quick 
and  complete  access  to  the  furnace 
and  all  tubes. 


Write  for  bulletin  today! 


underneath  for  ser¬ 
vicing  auxiliary 
equipment.  Control 
panel  at  eye  level. 


Gentlemen: 

Please  send  me  further  information  on  AMESTEAM 
GENERATORS  and  name  of  nearest  representative. 


NAME 


COMPANY 


ADDRESS. 


operation,  fully 
safeguarded,  is  pro¬ 
vided  by  factory 
installed  and  tested 
control  system. 


OSWEGO,  N.  Y. 
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Ruggedr  Quiet  Westinghouse  Industrial  Heaters . . . 
Designed  For  Continuous  Heavy-Duty  Systems! 


Seven  Features  Assure  Dependable^ 
Versatile  Coverage  of  Large  Areas 

Westinghouse  Industrial  Heaters  supply  ideal  heat  under 
difficult  conditions.  In  plant,  warehouse,  garage  and  simi¬ 
lar  buildings,  these  heaters  efficiently  blanket  large  work 
zones,  even  those  with  high  ceilings,  frequently  opened 
doors  and  expansive  window  areas.  They  also  supply  make¬ 
up  air  for  exhaust  systems  .  .  .  may  be  used  to  circulate 
ventilating  air  during  warm  seasons.  Capacities  in  six  sizes 
range  up  to  2,500,000  BTU/hr  .  .  .  25,000  cfm  . .  ,  200  psig 
steam  pressure. 

Each  Westinghouse  Industrial  Heater  is  a  complete  unit. 
That’s  why  each  can  be  placed  where  it  will  do  the  most 
good  . . .  whether  on  floor,  or  wall  (upright  or  inverted),  or 
suspended  from  ceiling.  Economically  selected  and  scien¬ 
tifically  grouped,  Westinghouse  Industrial  Heaters  satisfy 
the  needs  of  areas  of  any  size  or  shape,  and  can  be  readily 
relocated  to  suit  plant  layout  changes.,;  ,,  ,  . 

Westinghouse  Industrial  Heaters  have  a  line-up  of  fea¬ 
tures  that  is  unique:  i 

1.  Casings  are  rugged  heavy-gauge  steel.  Front  and  back 
panels  are  easily  removed. 


2.  Standard  motors  have  adjustable  V-belt  drive  on  units 
with  motors  up  to  5  HP. 

3.  Powerful,  yet  quiet,  fans  are  multiblade  centrifugal  type 
mounted  on  a  common  shaft.  Blades  are  forwardly  curved. 

4.  Efficient  steam  coils  are  heavy-duty  or  general  purpose. 
Former  are  wrought  iron  for  extra-long  life  (see  detail 
shown  above) ;  latter  are  standard  or  steam  distributing 
copper-tube  type. 

5*  Discharge  outlets  and  deflectors  permit  flexible  discharge 
arrangements.  Result:  most. advantageous  airflow  and 
heat  distribution  pattern. 

6 .  Bypass  damper  arrangement  permits  constant  ai  r  modula¬ 
tion.  Standard  arrangement  permits  steam  modulation. , 

7.  Rounded  comers,  smooth  surfaces  eliminate  accidents, 

minimize  dirt.  '•  *  , 

These  features  are  backed  up  with  a  Westinghouse-Sturte- 
vant  exclusive — a  single  equipment  warranty  with  undivided 
'  responsibility.  This  unit  responsibility  is  your  greatest  guar¬ 
ds  antee  of  dependable  performance  for  years  to  come.  For 
complete  details  call  on  the  Westinghouse-Sturtevant  air 
handling  specialist  conveniently  located  in  your  area.  Or 
write :  Westinghouse  Electric  Corporation,  Sturtevant  Divi¬ 
sion,  Hyde  Park,  Boston  36,  Mass. 


WESTINGHOUSE  AIR  HANDLING 

_ YOU  CAN  BE  SUKE...IF  iT'sA\^Stlll^lOVlSC - 
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Anaconda  Copper  Tubes 
last  longer. . .  can 
actually  lower  your 
plant  piping  costs 

Planning  a  new  installation?  Want  to  replace  un¬ 
satisfactory  piping?  Then  look  into  the  cost  and 
performance  advantages  of  AnacondA  Copper 
Tubes  first.  Many  plants  have  found  them  the  least 
costly  piping  material  available. 

Here’s  why:  AnacondA  Copper  Tubes  are  light. 
They  come  in  long  lengths.  Smaller  sizes  are  bent 
right  on  the  job.  All  this  means  big  savings  on  in¬ 
stallation  costs.  And  copper  tubes  can’t  rust.  They 
resist  corrosion  and  guard  against  contamination. 
Smooth  interiors  mean  smoother  flow.  Pumping 
costs  are  often  lower.  , 

Here’s  another  advantage.  AnacondA  Copper 
Tubes  —  connected  with  solder-type  fittings  —  can 
be  taken  down,  moved  or  have  new  connections 
cut  in  faster  than  with  threaded  pipe.  You  can  meet 
changing  plant  conditions  easily. 

If  we  can  be  of  assistance  in  solving  a  piping 
problem  in  your  plant  please  write  to:  The  Ameri¬ 
can  Brass  Company,  Waterbury  20,  Conn.  In 
Canada:  Anaconda  American  Brass  Limited,  New 
Toronto,  Out. 

Use  Anaconda  Copper  Tubes  for: 


HOT  AND  COLD  WATER 
SUPPLY  LINES 


for  copper  piping  call  an 


TWENTY-FOOT  LENGTHS  of  10"  I.D.  copper  tubes  receive  final  inspection 
in  one  of  the  mills  of  The  American  Brass  Company.  AnacondA  Seam¬ 
less  Drawn  Copper  Tubes  are  made  up  to  26"  I.D. 


AnacondA 


Distributor 
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INDUSTRIAL 
HEATING  LINES 


AIR,  LUBRICATING  AND 
HYDRAULIC  LINES 


. . .  A  JOB  FOR  JOY  AXIVANE®FANS 


construction  that  smothers  operating  noise. 

Series  1000  fans  are  available  in  136  models, 
from  18"  to  84"  in  diameter.  Duties  range  from 
600  to  200,000  cfm,  and  from  .125"  to  11" 
total  pressure.  They’re  easily  installed  right  in . 
the  duct  in  horizontal,  vertical  or  inclined  posi- . 
dons  with  direct  drive,  and  available  also  with 
V-belt  drive.  •  Let’s  talk  over  fan  problem — 
or  write  for  Bulletin  J*6ll.  Joy  Manufacturing; 
Company^  Oliver  Building,  Pittsburgh  22,  Pa.,  InJ 
Canada:  Joy  Manufacturing  Company  (jCanada)] 
Limited,  Galt,  Ontario, 


W0R10*$  UR0EST  HHAmAOimi 
OF  VAi^XiAi-rm  FAIIS 

'  TV-  *  ,  ^ 

A 


Another  sb^hoard  job:  a  deck- mounted 
Series  1000  Fan  prosddes  air  circulation 
in  ballast  tanks — 5000  cfm  at  3"  pressmre. 
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Investigate  this  modern  develop¬ 
ment  in  automatically  controlled 
heating!— a  high  vacuum  steam  heating 
system  that  assures  the  ultimate  in  com¬ 
fort,  economy  and  convenience. 


ments,  commercial  and  public  buildings 
of  any  size.  They  may  be  installed  in 
new  buildings  or  applied  to  existing 
buildings  where  boilers  are  used  for  low 
pressure  steam  heating  only— with  any 
type  of  fuel  and  any  form  of  mechanical 
firing  device. 


A  SINGLE  DIAL  CONTROL  “tunes  in 
with  the  weather”  —  mild  or  severe  — 
balancing  heat  supply  against  heat  loss 
to  provide  an  even  and  constant  warmth 
that  is  always  exactly  right. 


Learn  how  Selectotherm  with  its 
reduced  fuel  consumption  will 
save  20%  or  more  compared  to 
an  ordinary  heating  system! 


Illinois  Selectotherm  Systems  are  ideal 
for  schools,  hospitals,  churches,  apart¬ 


Illinois  Engineering  Company 


2035  SOUTH  RACINE  AVENUE  •  CHICAGO  8.  ILLINOIS 


DIVISION  OF  AMERICAN  AIR  FILTER  COMPANY,  INC 


Illinois  Engineering  Company 

2045  South  Racine  Avenue,  Chicago  8,  Illinois 


Send  at  once _ copies  of  Illinois  Selectotherm  Bulletin  540 

on  Controlled  Heating. 


Send  today  for  your  copy 
of  the  new  Selectotherm  bulletin  that  gives 
interesting  engineering  data. 


Name. 


Company. 


Street. 
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MULTI-VENT  DIVISION 


Soles  and  Englneenn'g^^NpresenloIives  in  Principal  Cities  of  United  States  and  Conodo 


AIR  DIFFUSERS  for  acoustical  block  ceilings! 


Now  Pyle-National  Multi-Vent  air  diffusing  panels,  adapted  for  concealed  installation  in 
Celotex  Acousti-Line  ceilings,  provide  advantages  heretofore  possible  only  with  metal  pan. 


NEW  SMUDGE-FREE  OPERATION— Multi-Vent  s  low  velocity  air  delivery 
eliminates  the  dirtying  or  discoloration  of  adjacent  acoustical  blocks,  a  costly 
maintenance  problem  with  high  velocity  diffusion. 

NEW  BEAUTY — Out-of-sight  installation  eliminates  all  protruding  outlets  and 
unsightly  grilles.  Permits  complete  freedom  of  interior  design  and  decoration. 

NEW  LOWER  INSTALLATION  COST-Multi-Vent  units  can  be  assembled,  con¬ 
nected  to  the  duct,  and  seated  in  the  metal  suspension  panels  in  just  a  few 
seconds.  No  tools  are  required  ...  no  cutting  of  blocks  necessary. 

AND,  MOST  IMPORTANT  OF  ALL — Air  distribution  by  Multi-Vent’s  gentle 
pressure  displacement  assures  perfectly  even  air  motion  and  exceptional 
uniformity  and  control  of  room  temperatures.  The  total  absence  of  strong  air 
streams  or  blow  eliminates  all  usual  sources  of  draft  complaints  and  permits 
complete  freedom  in  relocating  partitions. 

For  complete  information  about  Muhi-Vent  installations  for  all  types  of  ceilings 
consult  the  Pyle-National  Sales  Engineer  in  your  vicinity^  or  write  direct. 


Th«  parforatad  foca  of  Aceutti- 
Lina  malal  tuipantion  panal*  act 
at  diffusing  plafas  for  Multi-VanI 
unHt.  No  tpociol  supports  ora 
naadad.  Flaxibla  connaclion  mini- 
mixat  naad  for  occuroto  olignmant 
botwaon  duct  opaning  and 
Acousti-Lina  panalt. 

Nota  raady  accass  to  Multi>Vant 
unit  for  clooning  or  valvo  odiust- 
mont. 


Chicago  51,  Illinois 


1374  North  Kostner  Avenue 
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Reading  Tub*  Corporation 
Plant  at  Reading,  Pa. 


HE  Reading  reputation  for  quality  and  service 


is  second  to  none  in  the  industry.  This  is  the  plant 
behind  that  reputation— a.  plant  dedicated  to 
supplying  your  copper  tube  needs  with  a  prod¬ 
uct  of  dependable,  uniform  quality  that  you  can^ 
sell  or  install  with  complete  confidence. 

Here,  in  one  of  America’s  largest,  completely  inte¬ 
grated  mills,  specializing  in  the  processing  of  cop¬ 
per  tube  from  basic  metal  to  finished  tubing, 
Reading  Copper  tube  is  produced  with  the  newest, 
most  modern  equipment  known  to  metallurgical 
science. 

Reading's  unique  4-way  inspection  checks  and  cer¬ 
tifies  accurate  adherence  to  the  most  exacting 
standards. 

Reading’s  superior  service  and  quality  place  you 
in  a  better  position  to  supply  your  customers'  needs 
—help  you  build  your  business.  Next  time  you 
order  copper  tube,  specify  Reading— for  quality 
qnd  service  you  can  depend  on! 


READING 

TUBE  CORPORATION 

EMPIRE  STATE  BUILDING 
NEW  YORK  1,  N.  Y. 


Distribution  Depots: 

•  READING  PA, 

•  WOODSIDE,  L  I.,  N.  'l 
57-15  Northern  Blvd. 

•  CHICAGO,  ILL., 

724  W.  50th  St 


HOUSTON,  TEXAS 
1121  Rothwell  St. 
ATLANTA  GA., 

690  Murphy  Ave.,  S 
Unit  5,  Bdg.  B 
CLEVELAND,  OHIO, 
4615  Perkins  Ave. 


SOLD  THROUGH  WHOLESALfiRS  ONLY 


THE  READING  PLANT...  end  whot  \ 

IT  MEANS  TO  YOUR 
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for  best  results 


In  lobby,  cocktail  lounge,  restaurant  and  other  public 
rooms,  a  hotel  must  provide  a  comfortable  atmosphere 
all  year  around.  So  a  Chrysler  Airtemp  Central  Duct 
System,  with  centralized  control,  was  selected  to  supply 
conditioned  air  for  these  areas  of  the  new  Empress  Hotel 
in  Miami  Beach.  But  to  give  guests  complete  control  of  the 
temperature  in  their  own  rooms,  a  system  of  individual  air 
conditioning  units  was  also  employed.  These  concealed 
overhead  units  utilize  chilled  water  in  summer  and  warm 
water  in  winter. 

Precision-built  equipment  for  all  types  of  air  conditioning 
— one  system  or  any  specially-engineered  combination  of 
systems  —  is  manufactured  by  Chrysler  Airtemp  in  a 
modem,  air  conditioned  plant.  And  to  expedite  the  work 
of  architects,  engineers  and  contractors,  Chrysler  Airtemp 
offers  a  complete  air  conditioning  service  through  Airtemp 
Construction  Corporation,  a  wholly-owned  subsidiary.  Just 
write  Airtemp  Division,  Chrysler  Corporation,  Dept.  HV, 
1600  Webster  Street,  Dayton  1,  Ohio. 


Chrysler  Airtemp 
System  of  year  'round 
air  conditioning  serv> 
ing  rooms  allows 
guests  to  select  their 
own  indoor  climate  at 
all  times.  When  a 
room  is  not  occupied, 
its  air  conditioning 
unit  is  turned  off  com¬ 
pletely  for  economy. 


Three  100-H.P.  Chrysler  Airtemp  "Packaged"  Chillers  dispatch  chilled 
water  to  out-of-sight  air  conditioners  in  all  guest  rooms. 


HEATING*AIR  CONDITIONING  for  HOMES,  BUSINESS,  INDUSTRY 
AIRTEMP  DIVISION,  CHRYSLER  CORPORATION 
Dayton  1,  Ohio 
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[f fl  fltHnS- 


jktrU«"*ol'  single 
|m  tliewn  with  cen> 
for  soil  pip*. 


Syphon  {ot  clesot  cars 
rior  foe#  plat*  with 
universal  adjustable 
fixture  bolts  and  cor> 
resion  resistant  ad> 
justable  coupling. 


lifhM  viow  of 
Ztrn  Wall  Closet 
Fitting  lor  syphon 
jitdoMt  left-hand, 
iMriiontol,  for  soil 
pipe  connections. 
F^ie  available  for 
ilnaded  pipe  con- 
ertien. 


Zum  Horizontal  Adjustabh  Vail  Closet  Fittings  rougbtd-in  in  a  large  Chemical  Plant 


^sjjgstems* 

Simplify  Wall -Type  Fixture 
Installations  and  Usually  Reduce  Time-Costs 


Pol.  and  Pat.  Pend. 


water-tight  connections  insure  minimum  final 
adjustments;  bulk  of  assembly  can  be  precut 
in  shop;  unique  waterway  allowing  a  4" 
vertical  adjustment  does  away  with 
numbered  fittings. 

Zurn  Systems  are  available  for  installing 
any  type  or  make  of  wall-type  toilet,  urinal, 
lavatory,  sink  or  other  wall-type  fixtures. 
Write  for  free  booklet,  "You  Can  Build  It 
and  Maintain  It  for  Less,  A  New  Way”. 

*T.M.  Res.  U.S.  Pkt.  Off. 


•  A  Zurn  System  includes  everything 
except  the  pipe  for  installing  wall-type 
toilets  up  to  where  the  horizontal  drainage 
line  connects  with  the  stack.  Installations 
are  above  the  floor,  behind  the  toilets, 
behind  the  wall.  There  are  no  delays  wait¬ 
ing  for  other  crafts. 

A  Zurn  System  offers  these  plus  features  and 
advantages:  flexibility  which  assures  speed 
in  assembly  and  accurate  alignment  in  all 
three  directions  during  installation;  rigid 


PERFECT  ALIGNMENT 

IN  ALL  3  DIRECTIONS 


Obtained  nrith  Exehisive  Adjustment 
Features  of  Zum  WaH  Closet  Fittings 
And  Carriers... For  The  Support  of  All  Types 
And  Makes  of  Wall  Type  Fixtures 


PLUMBING  DIVISION  •  J.  A.  ^  W  1%  MFG.  CO.  •  ERIE,  PA.,  U.S.A. 

Sales  Offices  in  all  Principal  Cities 

In  Canada:  Canadian  Zurn  Engineering  Ltd.,  Montreal,  P.  Q. 

Other  Divisions  of  the  Zurn  Organization 

Marine  Division:  Fluid  Control  and  Piping  Equipment  •  Industrial  Division:  Strainers  for  Pipe  linei 
Amiiate:  American  Flexible  Coupling  Co.,  Amorigoar  Couplings  with  Fully  Crowned  Tooth 


Permaweftt  Kort*  I  I  I  mDntof 

sontal  olignmeiit  I  ^  Nxfwra 

•f  eoch  fixtwra  '  al90'*fo 

wifh  oil  others.  Vorticol  odjustmont  tho  woll. 

^Gxturotetftiy  i 

roquirod  hoight  i 


Copyright  I9S4 


Over  700,000  Wall-Typo  Fixtures  Now 
Installed  with  ZURN  SYSTEMS  in  Build¬ 
ings  of  Every  Type  From  Coast  to  Coast. 
V/rito  for  list  of  buildings  having  rest 
rooms  with  fixture-bare  floors. 


i^lll^  PLUMBING  DIVISION  PRODUCTS  INCLUDE  EVERY- 
miNG  FOR  DRAINAGE  SYSTEMS  FROM  ROOF  TO  BASEMENT. 


INSULATED  PIPING  SYSTEMS 


PREFABRICATED 


NEVER  E 


The  Ric-wiI  Company  represents  over  40  years 
of  manufacturing  Quality  Insulated  piping  systems. 

The  complete  Ric-wiI  product  line  is  continuously 
pre-proven  by  laboratory  and  field  tests  to  maintain 
this  superior  quality. 

Contact  your  local  Ric-wiI  representative  or  write 
direct  for  Catalog  No.  5401. 

Quality  Piping  Systems  of  the 


Send  for  Catalog  5401 


Highest  Thermal  Efficiency 


THE  RIC-WIL  COMPANY 

BARBERTON,  OHIO 
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Full  width  flu*  doers  giv*  guide 
access  to  all  tubes  for  cleaning. 


THE  TITUSVILLE  IRON  WORKS  COMPANY 

TITUSVILLE,  PENNA. 

Moeufaefurers  of  A  Complete  Lin*  of  Boilers  for  Every  Heating  and  Power  R*c|uir*ni^ii 


Ample  number  of  side  circulators 
insure  positive  circulation,  in> 
creased  efficiency. 


ALL  SIZES  FROM  129  TO  2500 
SO.  FT.  OF  HEATING  SURFACE 


S.B.I  •  rated  for  known, dependable 
performance 


Modem,  space-saving  design  makes  the 
"Compact"  Steel  Heating  Boiler  particularly 
adaptable  to  cramped  boiler-room  areas  .  .  . 
sturdy  welded  construction,  large  combus¬ 
tion  chambers,  long  fire  travel  and  positive 
circulation  combine  for  high  efficiencies 
and  years  of  low-maintenance  service!  Get 
the  facts — write  for  "Compact"  Bulletin 
B-SOOO-B  today. 


YPKAL  "COMPACT”  fNGINffR/NG  FEATURES 


Smoke  box  at  rear  of  boiler  pro¬ 
vides  a  natural  soot  hopper, 
easily  cleaned. 
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the  ultimate  in  efficiency 

where  budgets  control  the  building  plans 


•  The  First  Methodist  Chvirch  of 
Plainfield,  Iowa,  had  to  be  more  than 
just  a  church  to  warrant  the  expense 
of  its  construction.  Consequently, 
architects  Schweikher  &  Elting,  al¬ 
though  limited  by  a  budget  of 
$67,000,  designed  this  remarkably 
flexible  building  for  the  1300  church 
members.  It  includes; 

•  A  church  assembly  room  for  140 
worshippers. 

•  A  social  hall  with  stage  that  will 
seat  up  to  90  people. 

•  A  350-sq.  ft.  kitchen  to  serve  the 
social  hall. 


•  Four  distinct  classrooms  with  slid¬ 
ing  walls.  Will  seat  70  persons. 

•  All  the  storage,  office  and  service 
space  required  of  a  small  com¬ 
munity  building. 

•  A  complete  radiant  heating  sys¬ 
tem  of  USS  NATIONAL  Steel  Pipe. 

In  such  installations  where  eflS- 
ciency  is  the  key  word,  there  is  no 
better  choice  of  materials  to  be  made 
than  National  Pipe — dependability 
at  a  moderate  price.  So  dependable 
that  architects  and  contractors  have 
been  specifying  it  for  over  60  years 
as  the  “standard”  for  conventional 
plumbing  and  heating  systems.  They 


know  that  National  Steel  Pipe  has 
the  inherent  characteristics  neces¬ 
sary  to  meet  the  requirements  of 
such  applications — smooth,  uniform 
bending;  soimd,  strong  welding  prop¬ 
erties;  and  long  service  life — char¬ 
acteristics  that  have  made  it  the 
largest  selling  pipe  in  the  world. 

For  further  information  on  the  ap¬ 
plication  of  USS  National  Steel 
Pipe  to  radiant  heating  and  snow 
melting  services,  write: 

NATIONAL  TUBE  DIVISION 
UNITED  STATES  STEEL  CORPORATION 
PinSBURGH,  PA. 

COLUMBIA-GENEVA  STEEL  DIVISION,  SAN  FRANCISCO 
PACIFIC  COAST  DISTRIBUTORS 
UNITED  STATES  STEEL  EXPORT  COMPANY,  NEW  YORK 


USS  NATIONAL  Steel  PIPE 


U  N  1  T  E  Id 
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...FOR  A  SPECIFIC 
PUMP  REQUIREMENT. 

If  you  are  faced  wifh'the 
responsibility  of  a  choice, 
Skidmore  offers  many  types 
and  units  for  you  to  select 
the  correct  design  to  meet 
your  individual  requirements. 

Type  UV  Condensation  Pump  is 
designed  for  below  floor  level 
returns,  and  is  built  In  single 
and  duplex  units. 


Type  HS  Pump  is  recognized  for 
its  dependable  low  operating 
cost.  Capacities  range  from 
1,000  to  65,000  sq.  ft.  EDR  and 
pressures  from  10  to  75  pounds. 


Type  TM  High  Pressure  Turbine 
Pump.  Designed  for  pressures 
up  to  150  pounds  and  boilers 
to  250  H.P. 


Type  CV  Vertical  Pump  is  ideal 
where  space  Is  limited.  This 
model  like  every  Skidmore 
Pump  IS  built  to  meet  specific 
requirements.  For  the  correct  so¬ 
lution  to  your  own  pump  prob¬ 
lem  consult  a  Skidmore  Healing 
Pump  Specialist. 


kmmoRE 

—  PUMPS- 


If  you’re  interested  in  reducing  installation 
and  maintenance  costs  —  don’t  overlook 
Skidmore’s  wide  range  of  exceptionally  de¬ 
pendable  pumps. 


Designed  specifically  for  every  installa¬ 
tion  requirement  .  .  .  Skidmore  Pumps 
are  built  compactly  and  are  easily  installed, 
whether  for  below  floor  level  returns  or  in 
cramped  quarters.  Experience  of  over  a 
quarter  of  a  century  insures  peak  perform¬ 
ance  and  longer  service  life. 


Type  UV  Condensate  Pump 


Type  HS  Condensate  Pump 


Type  TM  Turbine  Pump 


SKIDMORE  VACUUM  PUMP 


Automatically  adjust  to  tha 
varying  conditions  of  tha 
system.  Capacities  —  rang¬ 
ing  from  5,000  to  100,000 
sq.  ft.  EDR.  Available  in 
both  single  and  duplex 
units. 


Type  CV  Vertiral  Pump 
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pi 

Uesigned  and  i)uiU  with  silence  in  mind,  MSWo  Remote  Room  Units  are  the 
most  practical  answer  to  the  problem  of  air  conditioning  hotels,  motels, 
offices  and  other  areas  in  winch  quiet  operation  is  essential.  This  important 
feature  is  acliieved  through  careful  attention  to  thq/smallest  detail  of  engi> 

, . /T  S  ^  _ 

neering  and  construction,  w  ith  special  emphasis  -on  {' 


%  hcavy-saq^e,  vibration- 
resistant  cabinets 

#  extra  lai^c  ntotOr.  bearings 
'  ,aiid  diameters  to 
.  reduce  vibration  : 


#  Imv  operating  speeds 
iow  fan  tip  speed  and 
low  fan  outlet  velocities 

#  interior  coating  of 
sound-absorbent  mastic 


Mario  units  are  easy  to  install,  easy  to  >maintsnn, 
provide  individual  selection  of  desired  temperature 


in  summer  and  winter. 


Wrife  today  for  details  on  the  complete  line  of 
Mario  quality  air  conditioning  equipment. 


matifn 


coil  COMPANY 


Manufacturers  of  COOLING  TOWERS  •  EVAPORATIVE  CON¬ 
DENSERS  •  INDUSTRIAL  COOLERS  •  AIR  CONDITIONING 
UNITS  •  MULTI-ZONE  UNITS  •  BLAST  HEATING  &  COOUNG  COILS 


with 


UR  CONDITION 


every  room 
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No.  500 

UNIVERSAL  AIR  VENT 


No.  1 A  BALANCER 

WITH  CHOICE  OF  6  VENT  PORTS 
TO  FIT  EVERY  VENTING  REQUIREMENT 


No.  75 

MAIN  VENT 


k 

I 

■ 

I 


No.  74 

FOR  UNIT  HEATERS 


No.  79 

HOT  WATER  VENT 


Have  these  valves  in  your  stock  for  the  early  replacement  jobs 


CHECK 

YOUff 

STOCK 


For  either  one-pipe  or  two-pipe  steam,  hot  water,  residential  or  industrial  heating— 
Hoffman  assures  you  the  correct  Vent  Valve  for  each  specific  requirement.  For  the 
hard-to-balance  radiators,  the  Hoffman  line  includes  adjustable-port  valves,  available 
for  vacuum  and  non-vacuum  systems.  It  is  not  too  early  to  order  adequate  stocks  of 
Main  and  Radiator  Vent  Valves  for  modernizing  jobs.  Call  your  Wholesaler. 


HOFFMAN  SPECIALTY  MFG.  CORP.  •  1001  York  Street,  Indianapolis  7,  Indiana 

Mokeri  of  Voivoj,  Traps,  Hot  Water  Heating  Systems,  Vacuum  and  Condensation  Pumps  .  .  .  Sold  by  leading  Whoiesolcriof  Heating  and  Plumb-^g  Equipment 
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HOW  TO  SPECIFY  COOLING 
—even  on  fobs  with  IlmHed  budgets 


It’s  easy— with  G.E.’s  compact  new  Pack¬ 
aged  Air  Conditioners.  Here’s  why! 
G.E.’s  Step-by-Step  plan  enables  your 
client  or  customer  to  cool  key  areas  first. 
Later,  when  budget  permits,  he  adds  ex¬ 
tra  G-E  packaged  units,  to  cool  other 
areas. 

G-E  units  are  priced  surprisingly  low. 
Installation  costs  are  low,  too.  In  many 
applications,  no  ducts  or  machinery 
rooms  are  required.  Space  is  no  prob¬ 
lem  because  there’s  a  G-E  unit  to  fit  any 


situation;  so  compact  it  can  even  be 
squeezed  into  corridors  and  little-used 

areas.  -  -  - - - - - 

Unprecedented  5-Year  Warranty 
covers  entire  refrigeration  system.  Trou¬ 
ble-free,  sealed-in  cooling  unit  eliminates 
need  for  expensive  maintenance  crews. 


To  find  out  how  you  can  specify  G-E 
Packaged  Air  Conditioners  profitably, 
write  General  Electric  Co.j  !^c.  HV-8, 
Air  Conditioning  Div.,  Bloomfield,  N.  J. 

GENERAL®  ELECTRIC 


Packaged  AIR  CONDITIONERS 

FOR  BUSINESS  AND  INDUSTRY 
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The  most  convincing 
stamp  of  user 
satisfaction 


Wm4  CIsvl— d.  Architects  and  Engineers:  F.  A.  Fairbrother  and  George  H. 

■  Miehls.  Consultants,  Albert  Kahn  Associated  Architects  and  Engineers,  Inc.,  Detroit. 

Plant 

equipped  with  Sarco  heating  speciaities 

8  Ford  Plants  now  rely  on  Sarco  dependability 


To  get  repeat  business  it  takes 
more  than  just  promises  of  prod¬ 
uct  performance  ..  .it  takes  proof. 

For  the  past  fifteen  years  Sarco  product 
performance  has  been  proved  seven  times 
over  to  the  Ford  Motor  Company.  Now 
the  new  Cleveland  Foundry  is  the  eighth 
Ford  plant  to  be  equipped  with  Sarco 
Heating  Specialties.  Over  7,000  steam 
traps,  strainers,  radiator  valves  and  traps 
and  other  Sarco  Specialties  give  depend¬ 
able,  efficient  service  in  all  eight  plants. 

Doesn’t  this  repeat  business  speak  for  itself? 


Specify  Sarco  Heating  Specialties  on  your 
next  job  and  be  assured  of  complete  cus¬ 
tomer  satisfaction.  Full  details  of  all  Sarco 
products  are  available  on  request. 

Other  SARCO-EQUimO  piants 
of  the  Ford  Motor  Compony 

Dearborn,  Michigan,  Ford  Styling  Building 
Cleveland,  Ohio,  Engine  Plant 
Wayne,  Mich.,  Lincoln-Mercury  Assembly  Plant 
Buffalo,  N.  Y.,  Ford  Stamping  Plant 
Dallas,  Texas,  Ford  Assembly  Plant 
Kansas  Cnv,  Missouri,  Ford  Aircraft  Plant 
Metuchen,  New  Jersey,  Lincoln-Mercury 
Assembly  Plant. 


SARCO 


SAVES 

STEAM 


SARCO  COWIRANY,  INC.,  Empir*  Stot*  BwiMIng,  Now  tbrk  1,  N.  Y. 


Here’s  why  so  many 
architects,  engieeers  and 
heatinf  contractors 
specify  and  install  Sarco 

—  job  after  job. 

•  Prevwi  d«p«iMlabilMy 

•  Tro«bl«-frM  s«fvic* 

•  Cempl«t«  lin*  frem  on* 

raliabi*  mamifoctwrar 

O  Ncrttonally  known 

cmd  proforrod 


Radiator 
Valvat  •  Traps 


Tharmastatic 

Traps 


Camlift  Buckat 
Staam  Traps 


Tharmastatic 

Traps 


Air 

Eiiminatars 


Dial 

Tharmamatars 


Salf-Oparatad 
Temp.  Raf. 
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This  YOLOY  pipe 
has  lasted 
6  times  longei 


The  pipe  shown  in  the  photograph  of  this 
large  boiler  carries  steam  for  the  “soot”  and 
“fly  ash”  blower  system  in  an  Ohio  electric 
plant.  The  service  is  so  severe  that  regular 
carbon  steel  pipe  had  to  be  replaced  as  often 
as  60  days. 

A  solution  for  this  corrosion  problem  was 
obtained  by  installing  Yoloy  pipe.  Now, 
twelve  months  later,  the  Yoloy  pipe  is  still 
in  service — hasn’t  developed  a  single  leak. 
It  has  lasted  six  times  longer,  and  looks  good 
for  many  months  more. 

Yoloy  Continuous  Weld  Pipe  is  made  from 
the  same  nickel-copper  steel  composition 
that  has  proved  so  successful  in  the  oil,  min¬ 
ing,  railroad,  chemical,  trucking  and  other 
industries  where  resistance  to  corrosion  and 
abrasion  is  of  prime  importance.  It  is  now 
available  in  pipe  sizes,  from  Vz”  to  4". 


Get  our  booklet  “The  ABC  of  Yoloy  Con¬ 
tinuous  Weld  Pipe  and  its  Corrosion  Resis¬ 
tance”.  Write  or  phone  the  Youngstown 
District  Sales  Office  near  you. 


Manu/ac(urrrs  of 
Carbon,  AHoy  and  Yoloy  Sirri 


I  THE  YOUNGSTOWN  SHEET  AND  TUBE  COMPANY 

General  Offices:  Youngstown,  Ohio  -  District  Sales  Offices  in  Principal  Cities 


SHEETS  -  STRIP  -  PLATES  -  STANDARD  PIPE  -  LINE  PIPE  -  OIL  COUNTRY  TUBULAR  GOODS  -  CONDUIT 
AND  EMT  -  MECHANICAL  TUBING  -  COLD  FINISHED  BARS  -  HOT  ROLLED  BARS  -  BAR  SHAPES  -  WIRE  - 
HOT  ROLLED  RODS  -  COKE  TIN  PLATE  -  ELECTROLYTIC  TIN  PLATE  -  RAILROAD  TRACK  SPIKES 
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^EAHENTILATE 


YOUR  PLANT 


WITH  THESE  SPACE-SAVER  "BUFFALO"  UNITS! 


IP* 


NO  FLOOR  SPACE  REQUIRED 

1 1  "Buffalo”  Suspended  Lowboy  Unit  Heater.  Easily  mounted 
trasses.  Spreads  abundant,  low-cost  heat  where  you  need 
rides  ventilation  in  warm  weather. 


FRESH,  CLEAN  WARM  AIR 

(or  cool  outside  air)  is  delivered  by  a  compact  "Buffalo”  Highboy 
Unit  with  fresh  air  filtered  intake  thru  side  wail.  Bearing  bowl  at 


'mrt 


r  r 


•r 


9 


W 


LOW  OVERHEAD  -  HIGH  EFFICIENCY! 


l  oounted  Lowboys  provide  plenty  of  heat  even  where  quarters 
cnunped.  New  coil  design  increases  heating  surface,  with 
over  coil  section.  Coils  are  non-freeze. 


SWIVEL  OUTLETS  "AIM"  FLOW 

accurately  —  a  "Buffalo”  efficiency  feature.  Others  are  "Buffalo” 


mixed-flow  fans  with  unusually  stable  performance 
ized  parts  —  lifetime  construction. 


standard- 


Let  us  show  you  NOW 

how  low-cost  and 


easy  it  is 

to  heat  and  ventilate  your  plant.  Bulletin  3704-A  gives  all  detaib  on  the  units  to 
handle  your  heating  —  ventilating  —  makeup  air  problem.  Handy  chart  gives 
you  air  di£Fusion  distances  for  each  unit  and  capacity  up  to  35,000  cfm. 


WRITE  FOR  BULLETIN  3704-A  TODAY! 


BUrrALO  FORGE  COMPANY 

480  BROADWAY  BUFFALO,  NEW  YORK 

PUBUSHERS  OP  "PAS  ESGISEERISG"  HANDBOOK 
Canadian  Blower  &  Forge  Co.,  Ltd.,  Kitchener,  Ont. 


Sales  Representatives  in  all  Principal  Cities 

COOLINO  HEATINO  FORCED  DRAH  VENTILATINO  AIR  ClEANINO  AIR  TEMPUINO  INDUCED  DRAFT 


EXMAUSTINO 


lat  a  big  difference 
a  trap  can  make! 


^es,  the  success  or  failvire  of  a  steam  distribution  system 
can  hinge  on  things  as  small  as  radiator  traps.  That’s  why 
it  pays  to  use  Marsh  Radiator  Traps— traps  that  are  indi¬ 
vidually  and  permanently  adjusted  to  close  tight  on  steam, 
but  open  promptly  and  pass  air  or  condensate  at  tempera¬ 
tures  only  a  few  degrees  below  closing  temperature. 

The  part  that  provides  positive  operation  in  Marsh  Radia- 
torTraps  is  that  rugged-but-sensitivethermostatic diaphragm. 
After  this  element  has  been  assembled  it  is  made  completely 
seamless  by  a  heavy  overall  deposit  of  copper.  It  is  then  filled 
with  an  accurately  measured  charge  of  volatile  fluid;  finally 
tested  by  exp>ert  operators  to  make  sure  that  its  expansion 
and  contraction  is  exactly  right  to  produce  the  utmost 
efficiency  and  economy. 

Construction  throughout  is  in  keeping  with  the  effective 
diaphragm.  Bodies  are  of  extra  heavy  cast  brass  suitable  for 
pressures  up  to  125  lbs.  steam.  Bonnet  assemblies  of  a  given 
type  and  size  are  interchangeable.  Trap  seats  are  renewable. 
All  components  are  made  with  a  l^ge  safety  factor  beyond 


Straightway 


Vertical 


Marsh  Packless 
Radiator  Valves 
are  perfect  team 

mates  for  Marsh  Radiator  Traps.  The 
metal-to-metal  seal  places  them  in  a 
class  all  their  own. 


rated  operating  pressures. 

Next  time  make  it  Marsh  throughout  and  see  the  difference 
.  .  .  Marsh  traps,  packless  valves,  bucket  traps,  venting 
valves.  All  are  covered  in  the  new  fact-filled  catalog. 

MARSH  HEATING  EQUIPMENT  CO. 

Sales  affiliate  of  Jat.  P.  Marsh  Corporation 

D«pt.  U,  Skokie,  Illinois 

milRSH 

SINCE  1865 
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York  brings  new  standards  of  comfort  to  modern  air 
conditioning — and  architects,  building  owners  and 
managers  are  showing  their  approval  by  specifying 
York  equipment  for  more  and  more  buildings,  old 
and  new. 

The  Equitable  Life  Assurance  Society  Building  is  an 
example.  This  impressive  structure  will  tower  25 
stories  skyward  .  .  .  the  first  large  office  building  in 
San  Erancisco  to  have  complete  air  conditioning. 

Naturally,  the  tremendous  glass  areas  of  this  building 
presented  a  sizeable  heat-load  problem.  York  engi¬ 
neers — who  have  a  wide  range  of  systems  from  which 
to  choose,  who  even  design  special  systems  to  pro¬ 
vide  the  right  kind  of  air  conditioning  for  unusual 
structures — are  furnishing  a  Yorkaire  Low-Pressure 
Induction  Unit  System  as  the  perfect  answer. 

In  homes  and  offices,  ships  and  stores,  skyscrapers, 
factories,  hospitals,  theaters  .  .  .  almost  everywhere 
you  go,  when  the  air  conditioning  is  just  right, 
chances  are  it’s  York  Air  Conditioning  .  .  . 


•  •  •  SO  a  Yorkaire  System  of 
air  conditioning  was  chosen9 
also9  for  San  Franeisco^s 
newest  skyscraper! 

Beautiful  new  Equitable  Life  Assurance  Society  Building 

Architects — Loubet  ond  Glynn,  Associates  of  the  late  W.  D.  Peugh  of  San  Francisco 

Consulting  Architect— Irwin  Clavon 
General  Contractors— Dinwiddle  Construction  Co.  of  San  Francisco 
Mechanical  Contractors— Scott-Nelson  of  San  Francisco 


#  Source  of  comfort  cooling  in  the 
Equitable  Life  Assurance  Society  Build¬ 
ing  is  a  600-hp  York  Turbo  Water 
Cooling  System.  #  “Raw”  air  from 
outdoors  is  filtered,  washed,  cooled  or 
heated,  and  moisture  conditioned.  When 
it’s  “just  right  for  comfort,”  it’s  sent 


under  mild  pressure  to  you.  Coils,  on 
every  fourth  floor,  maintain  the  cool¬ 
ness  of  the  conditioned  air.  #  Room 
units  (1177  in  the  Equitable  Life  As¬ 
surance  Society  Building)  release  the 
conditioned  air  in  a  gentle,  quiet  stream 
at  the  exact  comfort  needs  of  each  office. 


IF  YOU  AM  ABOUT  TO  AIR  CONDITION— 

Remember,  York  engineers  brought  the  right  kind 
of  comfort  cooling  to  such  important  projects  as 
the  Empire  State  Building,  the  S.  S.  United 
States,  Cincinnati's  N etherland-Plaza  Hotel, 
Atlanta’s  Fulton  National  Bank,  the  Esso 
Standard  Oil  Company  in  Philadelphia  and 
the  Mile  High  Center  in  Denver.  You  can  take 
advantage  of  York’s  wide  range  of  equipment 
and  experience  by  calling  any  York  District 
Office  {located  in  principal  cities),  or  writing; 
York  Corporation,  York,  Penna. 


air  conditioninq  bv  york 

V  I  I  YORK  CORP.  YORK,  PA. 

HEADQUARTERS  FOR  MECHANICAL  COOLING  SINCE  1885 
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HEATING  PUMPS 


To  always  meet 


ALL  REQUIREMENTS 


Chicago’s  complete  line  of  heating  pumps 
are  designed  to  meet  the  specific  and  ex¬ 
acting  needs  of  building  service.  When  you  specify 
Chicago  Heating  Pumps  you  can  be  certain  you 
will  always  get  the  correct  pump  for  the  job. 


You  can  get  the  complete  data  on  any  or  all  series 
of  Chicago  Heating  Pumps  simply  by  writing  for 
the  technical  Bulletin  referred  to  under  each  type. 


SURE  RETURN 
CONDENSATION  PUMP 
&  RECEIVER 


For  systems  up  to  75,000  EDR  and  i 
low  and  medium  pressures.  Available 
either  single  or  duplex  units.  The  b 
serves  as  a  large  capacity  manifol 
through  which  the  condensate  flows 
gravity  from  the  receiver  to  the  puml 
The  Sure  Return  will  not  steam  biij 
Described  in  Bulletin  250. 


C-C  CLOSE-COUPLED 
SERIES  PUMPS 


Specifically  designed  for  vacuum  heat¬ 
ing  systems.  The  water  capacity  of 
the  Condo-Vac  remains  constant  up 
to  the  boiling  point.  The  air  capacity 
remains  constant  to  the  evaporation 
point.  Pressures  up  to  40  lbs.  Capaci¬ 
ties  from  2500  to  150,000  EDR.  De¬ 
scribed  in  Bulletin  270. 


C-C  Series  Pumps  combine 
pump  and  motor  in  a  single 
compact  unit  for  easy  installa¬ 
tion,  eliminating  coupling  and 
alignment  problems,  and  are 
equipped  with  the  leak-proof 
CHICAGO  mechanical  seal. 
Each  pump  operates  over  the 
entire  range  of  its  curve  without 
motor  over-load. 


TYPE  AVC  CONDENSATION 
PUMP  &  RECEIVER 

Heavy  cast  iron  receiver  with  low  ink 
for  floor  mounting  or  shallow  pit  Sel 
on  floor — no  foundation  bolts  necessar 
Weight  of  unit  and  piping  hold  uii 
firmly  in  place.  For  500  to  10,000  ED 
and  10  to  30  lbs.  pressure.  See  Bull 
tin  245.  » 


TYPE  CLLI 

VERTICAL  CONDENSATION 
PUMP  &  RECEIVER 


DUPLEX  CONDO-VAC 
RETURN  LINE  VACUUM 
AND  BOILER  FEED  PUMP 


Specifically  designed 
for  low  return  service 
and  underground  instal¬ 
lations.  Flanges  are 
accurately  finished  and 
gasketed  to  prevent 
steam  leaks.  Pump  and 
receiver  are  shipped  as 
a  unit,  ready  to  install. 
For  1000  to  40,000  EDR 
and  10  to  25  lbs.  pres¬ 
sure.  Described  in  Bul¬ 
letin  255. 


This  information  is  truly  complete — includes  en¬ 
gineering,  specification  and  dimension  data,  as 
well  as  performance  records,  charts  and  tables. 


CHICAGO  PUMP  COMPANY 

BUILDING  and  INDUSTRIAL  DIVISION 


$Z2  DIVERSET  PARKWAT 

Condo-VaCf  Sura  Return.  AVC,  LVC, 
Fire,  Houie  St  Circulating  Pumps 
Pneumatic  It  Tankless  Water  Systems. 


CHICAGO  14,  ILLINOIS 

Fluih-Kleen  Sewage  Ejecloit 
Little  Giant  ft  Non-Clog  Bilge  Pumps 
Pumps  for  every  industrial  use. 


I 


)w  inlfl 
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GIVE  EVERY  JOB 


Copper  adds 

extra  value 

to  any  home! 


^^'****^1  ^  Ask  your  W 

Chase 

BRASS  &  COPPER  CO. 

WATERWRY  20,  CONNECTICUT  •  SUBSIDIARY  OF  KENNECOH  COPPER  CORPORATION 
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Use  Chase  Copper  Tube  in  your  next  radiant  heating  installation,  and 
you’ll  do  a  quality  job  better. . .  and  faster. 

Because  Chase  Copper  Tube  comes  in  compact  coils,  it’s  easier  to 
handle,  saves  you  time.  And  since  Chase  Copper  Tube  comes  in  long 
length  coils,  you  reduce  the  number  of  joints,  save  the  cost  of  many 
fittings. 

And  the  joints  you  do  make  with  Chase  Copper  Tube  fittings  are 
leak-proof  and  strong  as  the  tube  itself! 

A  radiant  heating  installation  of  Chase  Copper  Tube  and  solder- 
joint  fittings  is  pressure-tight  for  good . . .  it’s  a  job  you  can  be  proud  of! 
Wholesaler  for  Chase  Copper  Tube  and  Fittings. 


The  Nation's  Headquarters  for  Brass  &  Copper 


Mkuyt  Ck'aii  Dnwt  Kansu  City,  M(.  Niwiili 

AUuta  CiuiMati  Oibsit  luAagalu  NtwOiliin  FiwNuci 

CImM  HmsIm  HilwukM  NmYkIi  Kackistirt 

DiHu  Mianulis  Miauaulis  PkilaMfkia  St.Ui'a 


SuFruelHl 
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Natotafy 
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If  your  business  is  insulating  ducts,  here’s  important  news: 


Now,  Gloss  Fibers  Inc.  brings  you  a  duct  liner  that  is  a  pleas¬ 
ure  to  handle  and  install,  and  is  a  highly  efficient  acousti¬ 
cal  and  thermal  insulator.  Chalk  up  another  achievement 
for  Glass  Fibers’  exclusive  Electronic-Extrusion  process, 
which  makes  possible  the  long,  uniform  fibers  responsible 
for  the  insulating  and  mechanical  superiorities  of  this 
new  duct  liner. 

Soond  Absorption  Value  is  excellent:  M  "  liner  has  a  noise 
reduction  coefficient  of  .60;  1”  of  .75. 

Thermal  Qualities  are  also  excellent:  ”k”  value  of  .20  at  50”, 
.21  at  75”,  .23  at  100°,  .27  at  150°,  .31  at  200°. 

Light  Weight:  1"  liner  with  coating  on  one  side  weighs  less 
than  2M  ounces  per  square  foot. 

Air  Erosion  Resistance:  Microlite  coated  duct  liner  is  recom¬ 
mended  fot  air  velocities  of  1500  feet  per  minute  or  over. 
For  movements  up  to  1500  feet  per  minute,  uncoated 
will  perform  satisfactorily. 

Can  Be  Formed  in  Broke:  Cut  required  length  with  knife  or 
shears;  apply  to  sheet  metal  with  adhesive;  insulated 
duct  section  can  then  easily  be  formed  in  the  brake.  On 
large  ducts,  upper  surface  of  horizontal  runs  should  be 
applied  with  adhesive  plus  mechanical  clips. 

Ready  Mode  Ducts  and  Fittings:  Microlite  duct  liner  can  be 
installed  by  the  "wrap-in”  method,  using  regular  ad¬ 
hesives.  Precision  cutting  and  fitting  of  separate  pieces, 
as  in  the  use  of  rigid  insulation,  is  not  necessary. 

Microlit*  Duct  Linmr  is  available  in  24",  36"  and  48" 
widths/  half  inch  in  200  foot  rolls/  on*  inch  in  100  foot  rolls. 

For  a  technical  bulletin  and  sample,  and  name  of  your 
nearest  distributor,  write  to  Glass  Fibers  Inc.,  1810 
Madison  Avenue,  Toledo  2,  Ohio. 

GLASS  FIBERS  imc. 


Makers  of  glass  fibers  by  the  ELECTRONIC -EXTRUSION  process 
...developed,  patented  and  used  exclusively  by  Glass  Fibers  Inc. 
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a  wonderfully  soft,  light 
eight,  highly  manageable 
glass  fiber  insulating  material 
with  excellent  acoustical 
and  thermal  properties 


VITRON  Glass  Textile  Yams  •  Rovings  •  Micro-Fibers 
DURAMAT  Vapor  Barriers  •  BLUE  FLAG  Pipe  Wrap 
MICROLITE  Thermal  and  Acoustical  Insulation 
VIBRAGLASS  Mounting  and  Packaging  Materials 
COUSTIC-AIRE  and  THERMO-JET  Aircraft  Insulations 
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3.  Use  regular  fabricating 
methods — no  special 
procedure  required. 


IMPHOVID !  to  give  you 


more  Circulator  for  your  money 


QUIETER  •  GREATER  CAPACITY  •  RUGGEDIY  BUIIT  •  COMPACY 


For  real  dependability  and  fine  performance  choose  Thrush  Water  Circulators.  Time* 
tested  design,  improved  in  efficiency,  increased  in  capacity,  with  job-rated  power  for  each  size  •  •  • 
Thrush  offers  the  greatest  value  per  dollar  in  Circulators  today. 


The  rubber-cushioned  motor  mounting  eliminates  noise  and  vibra* 
tion.  The  adjustable  bracket  makes  motor  change  easy.  The  pat* 
ented  spring  coupling  transmits  power  evenly.  It^s  trouble-free. 
Lubrication  is  scaled  in  «  .  .  with  double  seals  that  rarely  if  ever 
need  replacement. 

See  your  wholesaler  today  or  write  Dept,  D-S, 

H.  A.  THRUSH  &  COMPANY  •  PERU.  INDIANA 


THRUSH 

Water  Circulators 
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SUPER-CLEAN  AIR 

For  the  Smaller 
Commercial 
Installations! 


A 


4fTi 


AAF  Electro- Klean  Dry-Type 
Electronic  Air  Filter  Designed 
for  Unit  or  Zone  Air  Conditioning 
and  Packaged  Air  Handling  Units 


cLECTRO-KlEAN-a  compact,  high 
•fficiency  electronic  filter,  com¬ 
plete  with  power  pack,  which  lends 
itself  to  a  wide  variety  of  small 
commercial  air  cleaning  operations. 


ELECTRO-KLEAN,  with  access  panel 
removed,  showing  arrangement  of  dis¬ 
posable  unit-type  filter  cells  contain¬ 
ing  a  special  pleated  glass  media. 


Small  size  is  no  longer  a  limiting  factor  in  the  use 
of  electronic  air  filters.  Beauty  shops,  drug  stores, 
specialty  shops,  office  suites— all  can  now  enjoy  the 
full  benefits  of  super-clean  air.  And,  whether  it’s 
unit  or  zone  type  air  conditioning  (1^2  to  25  tons 
capacity)  or  a  packaged  air  handling  unit,  there’s 
an  Electro-Klean  electronic  filter  of  the  right  capac¬ 
ity  for  the  system. 

Electro-Klean  is  designed  for  easy  installation  and 
trouble-free  operation.  In  hermetically  sealed  power 
pack,  vacuum  tubes  are  replaced  by  selenium  recti¬ 
fier.  Having  no  ionizer,  the  problem  of  broken 


ionizer  wires  is  eliminated.  Because  Electro-Klean 
is  a  dry-type  precipitator,  no  water  or  sewer  con¬ 
nections  are  needed;  no  oil  is  required  to  retain 
the  precipitated  dust.  Maintenance,  by  unskilled 
labor,  is  reduced  to  the  simple,  periodic  replacement 
of  the  filter  cells  which  returns  filter  to  its  original 
condition. 

Electro-Klean  is  available  in  increments  of  300 
cfm— which  means  no  job  is  too  small  for  super¬ 
clean  air.  For  complete  product  information,  call 
your  local  American  Air  Filter  representative  or 
write  direct. 


A  • 

/American 


COMPANY,  INC. 

American  Air  Filter  of  Canada,  Ltd.,  Montreal,  P.  Q.  *  294  Central  Avenue,  Louisville  8,  Kentucky 
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The  Carnegie  Endowment 
International  Center 

United  Nations  Plaza,  New  York. 
Architects:  Harrison  &  Abramovitz; 
Mechanical  Engineers:  Syska  &  Henn- 
essy;  General  Contractors:  Caldwell- 
Wingate  Co.;  Heating  &  Air  Conditioning 
Contractors:  J.  L.  Murphy,  Inc. 


iiiti 

1 

Hi 

■ 

ij; 

1 
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How  to  air  condition  an  11-story  building 

thats  only  10  stories  tall 


There  is  a  trend  toward  lower  ceiling  heights,  to 
reduce  building  costs  and  make  rooms  look  “friend¬ 
lier.”  Following  this  movement,  the  Carnegie  Endow¬ 
ment  International  Center  has  low  9-foot  ceilings.  As  a 
result  the  11 -story  building  was  fitted  in  a  normal  10- 
story  building  shell. 

Low  ceilings,  however,  create  air  conditioning  prob¬ 
lems.  They  cannot  be  furred  down  to  hide  the  ductwork 
necessary  for  most  air  conditioning  systems.  But,  the 
American-Standard  Remotaire  system  does  not  require 
bulky  ducts.  One  pipe  carries  chilled  or  hot  water  from 
a  centrally  located  plant  to  each  individually  controlled 
Remotaire  unit  in  the  building. 

Remotaire  units  condition  the  air  through  4-row  coils, 
and  circulate  it  through  the  room.  They  filter  and  blend 
room  air  and  fresh  air. 

Remotaire  imits  come  in  200,  400  and  600  cfm  capaci¬ 
ties.  They  can  be  recessed  in  the  wall,  either  completely 


or  partially,  or  left  free-standing.  Handsome  steel  jack¬ 
ets  can  be  painted  if  desired. 

Installation  and  maintenance  of  Remotaire  units  is 
easy.  Plenty  of  wrench  space  is  provided  to  make  pipe 
connections.  Motor  and  fan  assemblies  can  be  removed 
as  a  imit.  Coils  can  be  reversed  for  left  or  right-hand 
connection. 

For  more  information  about  Remotaire  send  for  de¬ 
scriptive  literatiure  .  .  .  Form  417.  American  Radiator  & 
Standard  Sanitary  Corp.,  Dept.  HV-84,  Pittsburgh  30,  Pa. 


American  -c^tai?dai»d 

WATER  HEATING-COOLING  SYSTEMS 


Serving  home  and  industry:  AliaiCiUl-STAIIOMD  •  AMniCAN  BLOWD  •  CHIICN  SATS  t  WtU  TIU  •  tOIBIT  CBNTIOIS  •  KEWUH  lOHOS  •  IB»  EttlMSat  •  aMEUI  U  tMMTIMEn 
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GREYHOUND'S  NEW  CHICAGO  TERMINAL  •  OWNER:  CHICAGO  GREYHOUND  TERMINAL,  INC. 


ARCnnKCTS-ENGiNEr.Rs:  Skidmore,  Oxeings  &  Merrill,  Chicago  Heating  Contractor:  Gallaher  &  Speck,  Inc.,  Chicago 

General  Contractors:  John  W.  Harris  Associates,  Chicago  Ventilating  Contractor:  Mehring  &  Hanson  Co.,  Chicago 

New  Greyhound  terminal 

has  basement  in  the  **attlc'’ 


AMERICAN  BLOWER  equipment  helps  provide 
country-fresh  conditioned  air  for  Greyhound's 
unique  new  Chicago  depot 

How  do  you  build  a  bus  terminal  in  downtown  Chicago 
and  avoid  “Loop”  traffic  jams?  Greyhound  used  a  unique 
design,  with  bus  tunnels  25  feet  below  street  level.  The 
resulting  ventilation  problem  was  solved  with  American 
Blow'er  equipment. 

For  the  bus-concourse  level,  with  its  open-ended  tun¬ 
nels,  had  to  be  cleared  of  exhaust  fumes  —  to  keep  them 
from  filtering  up  into  the  air-conditioned  waiting  room, 
restaurants  and  shops. 

To  overcome  this  obstacle,  and  save  valuable  space, 
air-handling  equipment  was  installed  in  the  top  levels 

—  putting  equipment,  usually  in  the  basement,  up  in  the 
“attic.”  .American  Blower  Fans  exhaust  fumes  and  stale 
air  from  all  levels,  and  circulate  clean,  conditioned  air 

—  slightly  pressurizing  the  building,  and  creating  an  ideal 
indoor  climate. 


Modern  waiting  room  is  two 

floors  high.  Greyhound  terminal 
is  geared  to  handle  120  buses 
an  hour;  18,000  passengers  daily. 


AMERICAN  BLOWER  CORPORATION,  DETROIT  32,  MICHIGAN 
CANADIAN  SIROCCO  COMPANY,  LTD.,  WINDSOR,  ONTARIO 

Division  of  American  Radiator  &  Standard  Sanitary  Corporation 


American  Blower  equipment  in 
this  building  includes:  22  HS 
Fans,  9  Air  Conditioning  Units, 
Utility  Sets  and  Ventura  Fans. 


Perhaps  American  Blower  can  help  you.  Each  of  our 
representatives  is  a  qualified  engineer,  with  a  complete 
knowledge  of  air  handling  and  air  conditioning  equip¬ 
ment— and  is  prepared  to  give  “on  the  spot”  information. 

Serving  borne  and  industry:  AMERICAN-STANDMID  •  AMERICAN  BLOWER  •  CHURCH  SEATS  A  WALL  TILE  •  DETROIT  COHTROLS  •  KEWANEE  BOILERS  •  ROSS  EXCHANGERS  •  SUNBEAM  AIR  CONDITIONERS 


AMERICAN  BLOWER 
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SPECIAL  REFRIGERATION  CONTROL  UNIT 


INGERSOLL-RAND  MOTOR  PUMPS  operated  by 


#  Why  are  Allen-Bradley  automatic  starters  so  popular  for 
refrigeration  and  air  conditioning  service?  .  .  .  Because  they 
are  trouble  free. 

Why  are  they  trouble  free?  Only  ONE  moving  part.  No 
pivots,  pins,  or  bearings  to  corrode  or  stick  ...  no  jumpers 
to  break.  You  install  them  .  .  .  and  forget  them!  No  contact 
maintenance  .  .  .  Allen-Bradley  cadmium  silver  alloy  contacts 
never  need  cleaning,  filing,  or  dressing. 

Dependable  overload  relays  .  .  .  Allen-Bradley  thermal 
relays  are  accurate  and  always  dependable  .  .  .  even  after 
years  and  years  of  service. 

The  Allen-Bradley  trademark  stands  for  millions  of  trouble 
free  operations.  Specify  Allen-Bradley  controls,  today. 

Allen-Bradley  Co.,  1330  S.  Second  St.,  Milwaukee  4,  Wis. 


MANUAL  STARTER 


COMRINATION  STARTER 


TYPICAL  ALLEN-RRARLIY 
REFRIGERATION  CONTROLS 


ALLEN-BRADLEY  SOLENOID  MOTOR  CONTROLS 

QUALITY  MOTOR  CONTROLS  FOR  HEATING,  VENTILATING,  AIR  CONDITIONING,  A  REFRIGERATION  INDUSTRIES 
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Two  Ingersoll-Rond  motor  pumps,  equipped  with  Allen-Bradley 
control,  serving  a  cooling  tower  in  a  large  office  building. 


PRESSURE  AND  TEMPERATURE  CONTROLS 


ALLEN-BRADLEY 


This 


NEW  VACUUM  HEATING 

IS  SIZED  TO  ACTUAL 
JOB  REQUIREMENTS 


No  longer  is  it  necessary  for  the  Engineer  to  accept  a  vacuum  heating 
pump  with  air  and  water  capacities  based  inflexibly  upon  square  feet  of 
equivalent  direct  radiation.  With  the  flexible  Nash  CSM  he  can  provide  for 
proper  air  capacity  in  accordance  with  his  judgment  and  experience.  For 
the  individual  capacities  of  the  separate  pumps  on  the  CSM  may  be  varied 
within  a  wide  range,  without  buying  an  oversize  receiver  and  oversize 
water  pumps. 

These  pumps  possess  many  other  features  which  permit  a  more  efficient 
utilization  of  fuel  and  minimum  use  of  electric  power.  Low,  low,  returns 
reduce  installation  costs  and  usually  eliminate  putting  the  pump  in  a  pit. 

Simplicity  and  efficient  operation  reduce  supervision  and  maintenance 
costs.  Information  regarding  this  new  heating  pump  development  is  avail¬ 
able  immediately  upon  request. 

ENGINEERING  COMPANY 

438  WILSON,  SO.  NORWALK,  CONN. 


NASH 


Increased  air  capacity 
induces  rapid  system 
response  without 
wasteful  overheating. 

Separate  air  and 
water  pumps  individually 
selected  to  meet  actual 
job  requirements. 

Control  system 

that  operates  individual 

pumps  only  when  needed. 

Flexibility 

permitting  addition  of 
radiation  without  changing 
basic  pump  installation. 

low,  low, 

return  line  connection. 
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(Top  left)  Two  A^torstokbr  Cra6fie4 
motic  bin  feed  serve  o  PeniieyTvfln.ifti  t 

(Bottom  left)  Four  LoseK  units  in  two  steel  bpi 
New  York  opdrtment. 

(Above  right)  A  bin  fed  Electric  Fumdor 
Permsyivonia  super  market 


NORMAN  C.  CURTIN 

Engineer,  Anthracite  Information  Bureau,  New  York 


One  of  the  latest  developments  in  the  commercial  heating 
field  has  been  the  recent  introduction  of  modern  con¬ 
version  burners  for  the  automatic  use  of  anthracite  (hard 
coal)  in  large  buildings.  This  equipment  offers  advantages 
In  efficiency,  lowered  Installation,  maintenance  and  fuel 
costs,  and  in  the  inherent  qualities  of  anthracite  fuel. 

New  types  of  automatic  burners  have  been  developed 
around  the  new  mechanical  cross  feed  air  cooled 
grate  and  the  gravity  feed  water-cooled  grate  in  both 
conversion  ,and  integral  boiler  units.  Models  of  these 
conversion  units  operate  at  100  to  300  lb  per  hr  with 
capacities  ranging  from  3,000  to  10,000  sq  ft  EDR  steam. 
Integral  boiler-burner  units  have  a  capacity  range  of  from 
1400  to  8400  sq  ft  of  steam  radiation. 

The  application  of  automatic  anthracite  stoker  firing, 
together  with  automatic  ash  removal,  is  a  .decidedly  new 
development  in  the  building  and  heating  field  and  a 
number  of  successful  installations  throughout  the  North¬ 
east  have  demonstrated  the  economy  of  the  method. 
Builders  and  owners,  who  have  been  sold  on  the  heating 


and  smoke-free  qualities  of  hard  coal  and  the  low  cost 
of  its  small  steam  sizes,  now  can  take  a  second  look  at 
janitorial  costs  since  they  no  longer  involve  hand  firing, 
ash  removal  or  manual  draft  control.  Low  initial  and 
installation  costs,  too,  help  make  the  modern  commercial 
anthracite  conversion  burner  an  economical,  clean  and 
convenient  method  of  converting  to — or  installing — com¬ 
pletely  automatic  heating  systems. 

Several  earlier  developments  were  the  forerunners  of 
today’s  anthracite  systems  for  large  buildings.  Stoker 
firing  of  anthracite  in  small  home  heating  plants  was 
introduced  in  1925  with  capacities  ranging  from  300  to 
3,000  sq  ft  of  steam  radiation.  Automatic  feeding  was 
accomplished  by  straight  line  screw  conveyor  from  fuel 
bin  to  boiler.  Ash  removal  was  by  spill-over  from  the 
edge  of  the  retort  to  the  base  of  the  boiler  from  which  ash 
was  removed  manually  by  mechanical  screw  or  scraper 
elevator  to  sealed  dust-tight  containers  outside  the  boiler. 
Recent  developments  in  residential  units  include  integral 
boiler-burner  designs  and  a  vacuum  system  of  ash  re¬ 
moval  which  handles  the  ash  in  sealed  tubes  from  the' 
boiler  base  to  receptacles  outside  the  home. 


New  Aufomatic  Antiiracite  E<iu^]iiexit 

for  Commercial  and  Semi-Indusfrial  Fuel  Usere 
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Newly  developed  Losch  boiler-burner  unit  for  large  buildings 
features  automatic  onthrocite  feed  and  ash  removal. 


Chain  grate  and  traveling  grate  stokers  have  been 
available  for  years  serving  larger  boilers  from  3,500  to 
100,000  lb  of  steam  per  hour.  In  the  commercial  space 
heating  field,  rectangular  underfeed  designs  have  been 
available  since  about  1938.  These  designs  are  flexible  in 
operation  and  with  anthracite  burning  rates  of  20  to  22 
lb  per  (sq  ft),  (hr),  loads  of  400  to  46,000  sq  ft  EDR 
steam  can  be  carried. 

The  anthracite  industry  was  anxious  to  develop  a  con¬ 
version  burner  exclusively  designed  for  anthracite  to 
meet  the  capacity  demand  of  commercial  space  heat  users 
and  small  industrial  process  steam  generating  plants. 
Research  was  begun  by  several  manufacturers  imme- 
diatdy  following  the  conclusion  of  World  War  II.  ^ 

A  survey  of  consumer  requirements  of  commercial 
space  heating  fuel  users  revealed  to  the  anthracite  industry 
and  development  engineers  that  any  new  equipment  should 
meet  the  following  requirements: 

(1)  Low  initial  costs.  This  factor  is  especially  im¬ 
portant  to  apartment  house  managers  and  owners  because 
of  rent  ceilings.  Initial  investments  can  be  made  only  if 
proportionate  savings  in  fuel  and  labor  can  be  realized. 

(2)  Low  service-maintenance  costs.  Where  large  an¬ 
nual  quantities  of  fuel  are  automatically  fired,  this  be¬ 
comes  an  important  factor  in  the  total  over-all  heating 
cost. 

(3)  Simplicity  of  design.  Commercial  users  generally 
must  rely  on  semi-skilled  operators  who  can  be  trained 
to  service  and  maintain  boiler  room  equipment. 

(4)  Flexibility  of  application.  Existing  boilers  in  good 
condition  and  properly  maintained  cannot  be  discarded 
where  automatic  firing  is  needed.  A  conversion  unit  to 
make  such  boilers  automatic  was  found  to  be  desirable. 

(5)  High  operating  efficiency.  High  over-all  efiSciency 
with  minimum  attention  to  fuel  and  air  adjustments  is 
paramount  because  of  the  effect  on  both  fuel  consumption 
and  on  coordination  of  other  custodial  duties  around  the 
building. 

(6)  Automatic  control  at  varying  loads.  A  unit  which 
can  automatically  adjust  to  varying  demand  without 
manual  readjustment  is  proved  important  also. 

(7)  Capacity  range — 3,000  to  20,000  sq  ft  EDR  steam. 
Between  the  home  boiler  and  high  pressure  steam  generat¬ 
ing  station,  about  80%  of  all  commercial  space  heating 
requirements  fall  within  this  range. 


To  take  advantage  of  anthracite’s  smokelessness,  high 
carbon,  and  low  sulphur  characteristics,  it  was  felt  that  an 
entirely  new  basic  design  which  completely  eliminated 
moving  parts  in  the  fire  zone  should  be  developed.  The 
result  was  today’s  gravity  feed  water-cooled  and  mechan¬ 
ical  feed  air-cooled  grates. 

Gravity  Water-Cooled  Grate 

The  Losch  Boiler  Company  of  Summit  Station,  Pa., 
had  developed  an  integral  boiler  burner  unit  using  the 
cross  feed  principle  on  a  water-cooled  grate.  Its  maximum 
capacity  was  7,200  sq  ft  EDR  steam.  It  was,  therefore, 
felt  that  research  should  be  directed  towards  development 
of  a  conversion  water-cooled  grate  which  could  be  applied 
to  all  conventional  cast  iron  and  steel  boilers  up  to  capac¬ 
ities  of  20,000  sq  ft. 

The  grate,  which  has  been  developed  by  Losch  and 
Electric  Furnace-Man,  Inc.  of  Emmaus,  Pa.,  consists  of 
almost  flat  steel  plates  (angle  is  lowered  7°  from  the 
horizontal  feed  end  to  the  discharge  end) .  It  is  made  of 
i/4-inch  steel  plate  with  3/32-inch  holes  drilled  on  %-inch 
centers.  A  water  chamber  %-inch  deep  located  under  the 
grate  is  supplied  by  water  from  the  boiler  through  flexible 
connections.  The  water  reaches  the  grate  at  the  upper  end 
and  is  circulated  by  gravity  into  the  boiler  below  the 
water  line.  In  this  manner,  heat  from  the  fuel  bed  is  added 
to  the  boiler  water  and  in  many  cases  actually  increases 
the  rate  of  output  of  the  boiler  by  some  10  to  15%. 
Application  is  limited  to  low  pressure  heating  boilers. 

Coal  is  fed  by  gravity  from  a  hopper  running  along 
the  length  of  the  boiler  to  the  grate.  The  grate  is  suspended 
on  hangers  so  that  it  can  move  freely.  A  cam  which  is 
connected  to  the  gear  box  of  the  drive  unit  is  so  arranged 
as  to  actually  reciprocate  the  grate,  thus  creating  move¬ 
ment  of  fresh  fuel  across  the  retort  where  it  is  burned 
and  at  the  same  time  discharging  the  ash  from  the  free 
end  to  specially-designed  containers  located  at  the  base 
of  the  boiler.  The  total  width  of  the  active  grate  area 
from  the  time  the  fresh  coal  enters  until  it  is  discharged  as 
ash  is  16-inches.  The  total  movement  of  the  grate  is 
^-inch,  so  that  the  feed  can  be  regulated  by  the  number 
of  reciprocations  and  can  be  set  to  move  the  grate  once 
every  40  seconds  for  maximum  movement  and  once  every 


At  New  York  equipment  show,  model  points  out  features  of 
Motorstokor  Crossfeed  manufactured  by  Hershey  Machine 
and  Foundry  Co. 
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Norman  C.  Curtin  received  his  B.S. 
in  Mechanical  Engineering  from  Car¬ 
negie  Institute  of  Technology  in  1924. 
He  served  os  field  engineer  and  super¬ 
visor  of  field  engineers  for  Anthracite 
Institute  from  1926-1953.  He  joined 
the  staff  of  the  newly  formed  Anthra¬ 
cite  Information  Bureau  in  January, 
1954  and  serves  as  engineering  con¬ 
sultant  and  technical  advisor. 


80  seconds  for  minimum  movement.  Intermediate  posi¬ 
tions  provide  regulation  in  accordance  with  the  burning 
rate  to  be  maintained  and  the  heating  load  to  be  carried. 

The  water-cooled  grate  itself  eliminates  moving  parts  in 
the  burning  zone  and  provides  a  relatively  trouble-free 
automatic  anthracite  burner.  Over-sized  foreign  matter 
will  not  make  the  grate  inoperative,  and  adjustment  by 
the  operator  will  not  be  necessary  after  it  has  been  prop¬ 
erly  set  by  the  installer.  While  the  grate  width  is  limited, 
there  is  no  limit  to  the  length.  For  this  reason,  where  fire 
box  dimensions  permit,  a  conversion  grate  can  be  in- 
'  stalled  on  either  or  both  sides  of  the  boiler.  As  a  result 
of  maintaining  a  thin  fuel  bed,  a  continuous  burning  rate 
of  30  to  32  lb  per  (sq  ft)  (hr)  can  be  sustained  without 
the  development  of  excess  air  as  a  result  of  uneven  dis¬ 
tribution  in  burning.  Field  tests  indicate  boiler  and  fur¬ 
nace  efficiencies  will  average  from  75  to  82%. 

Mechanical  Cross-Feed  Air-Cooled  Grate 

The  Motorstokor  Division  of  the  Hershey  Machine  & 
Foundry  Company  of  Manheim,  Pa.,  entered  the  com¬ 
mercial  burner  field  with  the  development  of  a  cross  feed 
conversion  unit  using  air  cooled  tuyeres  rather  than  water- 
cooled  systems. 

Several  problems  presented  themselves  during  the  re¬ 
search  and  development  stages  of  this  burner.  Very  few 
data  were  available  on  coal  feed  rates  on  a  stationary 
horizontal  surface.  It  was  felt  that  a  burning  rate  of  30  lb 
per  (sq  ft)  (hr)  must  be  developed.  Early  designs  indi¬ 
cated  that  while  high  volatile  anthracite  could  be  satis¬ 
factorily  used,  low  volatile  anthracites  resulted  in  deep 
fuel  beds,  shutting  off  of  air,  and  development  of  clinkers. 

Original  designs  were  changed  to  give  the  grate  a  slope 
of  15°  but  it  was  felt  that  this  had  no  particular  advantage. 
Research  discovered  that  the  real  difficulty  was  in  the 
design  of  the  tuyere  which  was  resu'titig  in  a  building  up 
of  fire  bed  temperature  while  clinker  formation  was  pre¬ 
venting  uniform  distribution  of  the  fuel.  Coal  was  being 
fed  by  plungers  at  the  level  of  the  fuel  bed  so  as  to 
create,  in  effect,  a  fluid  bed  in  tbe  retort. 


Cross-section  of  water  cooled  grate  showing  vertical  air  tubes 
passing  through  narrow  water  way. 


There  was  finally  developed  a  cast  iron  high  silicon 
tuyere  bar  14  inches  in  length  with  an  extra-long  cooling 
fin,  so  cast  as  to  provide  pads  between  the  tuyere  bars. 
The  total  free  area  of  the  grate  was  a  maximum  of  5%. 

In  order  to  insure  uniform  fuel  bed  thickness  through¬ 
out  the  length  and  width  of  the  grate,  a  twin  worm  feeding 
system  was  developed.  Coal  is  picked  up  from  a  universal 
bin  feeder  and  discharged  into  a  hopper  box,  thus  pre¬ 
venting  feeding  of  the  coal  directly  from  above  to  the 
supply  worm.  The  supply  worm  is  designed  with  a  ca¬ 
pacity  slightly  in  excess  of  the  four  plungers  so  as  to 
insure  uniform  supply  of  coal  throughout  the  length  of 
the  retort.  To  prevent  overfeeding  of  coal  at  the  remote 
end  of  the  supply  worm,  a  reverse  flight  worm  picks  up 
the  excess  coal  and  returns  it  to  the  hopper  box. 

In  this  design,  all  moving  parts  are  outside  the  burning 
zone.  The  tuyere  design  is  free  from  metal  growth  and 
wear  and  service  costs  are  low.  Both  high  and  low  volatile 
anthracites  are  successfully  used. 

There  are  no  obstructions  in  front  of  the  boiler  since 
the  conversion  burner  can  be  installed  from  either  side. 
Capacities  of  present  installations  are  200  lb  of  coal  per 
hour  for  the  two-section  unit  and  300  lb  of  coal  per  hour 
for  the  three-section  unit.  Application  may  be  made  to 
high  and  low  presssure  boilers. 

Selection  of  Fuel  and  Equipment 

A  number  of  factors  must  be  recognized  as  important 
considerations  affecting  the  selection  of  fuel  burning 
equipment  for  any  building.  The  new  conversion  burners 
for  the  automatic  use  of  hard  coal  have  been  designed 
to  fulfill  each  of  the  following  requirements. 

Automatically-fired  anthracite  will  operate  at  an  effi¬ 
ciency  equal  to  that  of  any  other  fuel.  This  statement  is 
supported  by  the  results  of  many  boiler  tests  conducted  by 
reputable  and  impartial  engineering  firms.  The  efficiency 
of  lhe.se  new  anlliracite  burners  in  their  present  installa¬ 
tions  has  been  of  particular  interest  to  contractors  and 
engineers. 


Results  obtained  from  tests  in  the  steam  plant  in  an 
eastern  college  showed  boiler  efficiencies  of  71.1  and 
74.8%  with  ample  excess  air  (179%  and  50%  respec¬ 
tively  )  and  moderate  lasses  due  to  combustible  in  refuse 


Viawing  the  grate  side  of  the  Electric  Furnace  Man 
•  conversion  unit. 
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Losch  conversion  units  at  Westover  Airforce  installation. 


(4.5%  and  8.0%)  at  medium  firing  rales  of  16.7  and 
22.3  lb  per  (sq  ft)  (hr).  Actual  steam  production  was 
about  9  lb  of  steam  per  lb  coal  of  12,500  Btu  heat  value. 

Anthracite  Institute  Laboratory  tests  of  the  mechanical 
air-cooled  grate,  at  burning  rates  of  from  17.0  lb  per 
(sq  ft)  (hr),  to  29.8  lb  per  (sq  ft)  (hr),  with  a  wide 
range  of  volatile  characteristics,  showed  percent  COj  from 
10.5  to  13.6%. 

A  special  application  to  a  corn  drying  operation  by 
the  Penna.  Farm  Bureau  developed  the  following  lest  data. 
Over  a  period  of  30  days,  combustible  in  the  ash  aver¬ 
aged  11%,  CO2  9.75%,  boiler  and  furnace  efficiency 
77.5%. 

Anthracite  Institute  field  test  using  two  9-sq  ft  water- 
cooled  grates  installed  in  each  of  two  fire  tube  boilers, 
at  21.3  lb  per  (sq  ft)  ( hr)  showed  the  following  readings: 


Loss  due  to  carbon  in  ash,  % 

1.93 

Dry  flue  gas  loss,  % 

8.12 

Loss  due  to  incomplete 

combustion  as  CO,  % 

1.82 

Loss  due  to  moisture  in  fuel,  % 

.60 

Total  accounted  for  losses,  % 

12.67 

Boiler  efficiency,  % 

87.33 

The  cost  of  maintaining  fuel  burning  equipment  is  a 
very  important  factor  to  be  considered  when  selecting 
fuel  and  equipment.  Modern  anthracite  equipment  is 
basically  simple.  It  is  rugged  in  coastruction  with  few 
adjustments  necessary  and  with  a  minimum  heat  exposure 
to  moving  parts.  In  addition,  anthracite  is  low  in  sulphur 
and  water  content,  and  therefore  does  not  have  a  tendency 
to  form  acids  that  attack  the  breeching,  boiler  settings, 
and  mortar  of  masonry  chimneys.  Parts  replacement  and 
maintenance  costs  are  low. 

The  application  of  modern  anthracite  coal  handling  and 
ash  removal  systems  will  permit  custodians  to  perform 
their  boiler  room  duties  as  well  as  other  regular  chores. 
Labor  costs  are  no  more  and  in  many  instances  are  less 
than  those  required  for  the  proper  handling  of  other  fuels. 

Cities  are  becoming  more  and  more  aware  of  the  neces¬ 
sity  for  smoke  abatement  rules  and  regulations  for  cleanli¬ 
ness  and  health.  Anthracite  does  not  smoke  nor  form  soot. 
While  it  is  possible  to  burn  other  fuels  smokelessly,  to  do 
so  requires  added  expense  in  constant  supervision  of  the 


CAPACITIES  OF 

AUTOMATIC  ANTHRACITE  EQUIPMENT 

Manufacturer 

Capacity, 
Sq  Ft 

EDR  Steom 

Size  of 
Anthracite 
Used 

Automatic 

Features 

Electric  Furnoce- 
Mon,  Inc., 
Emmous,  Po. 

*3,600- 

10,350 

No.  2  or 
No.  3 
Buckwheat 

Universal  bin  feed 
auxiliary.  Gravity 
osh  removal. 

Losch  Boiler  Co., 
Summit  Sta¬ 
tion,  Po. 

*2,980- 

10,400 

No.  2  or 
No.  3 
Buckwheat 

Universal  bin  feed 
auxiliary.  Gravity 
ash  removal. 

Motorstokor 

Div.,  Hershey 
Machine  & 
Fdry.,  Mon- 
heim,  Po. 

6,500- 

9,750 

No.  2 
Buckwheat 

Integral  universal 
bin  feed,  gravity 
Qsh  removal. 

‘Multiple  burners 
such  cases,  outputs 
the  table. 

can  be  installed  where  firebox  dimensions  permit.  In 
can  be  increased  two  to  four  times  those  shown  in 

critical  fuel  and  air  ratio.  On  the  other  hand,  anthracite 
does  not  create  soot  under  any  burning  conditions. 

The  anthracite  marketing  area  is  served  by  one  of  the 
world’s  greatest  transportation  networks,  the  Eastern  rail¬ 
roads,  which  assures  supplies  at  all  times  and  in  all  kinds 
of  weather  from  the  mines  in  nearby  Eastern  Pennsyl¬ 
vania.  Local  supplies  are  also  dependable  at  all  times 
through  large  storage  facilities  in  dealers’  yards  in  small 
rural  as  well  as  large  urban  areas. 

Contrary  to  some  impressions,  work  stoppages  have  not 
affected  the  dependability  of  anthracite  for  more  than  25 
years.  The  fact  is,  the  industry  has  been  practically  strike- 
free  since  1926.  Anthracite  has  reserves  underground  for 
more  than  150  years’  supply. 

In  new  construction,  fuel  cost  comparisons  should  be 
made  on  the  basis  of  equal  reserve  storage.  For  example, 
a  60-ton  bin  filled  with  anthracite  is  equal  in  heat  content 
to  10,000  gallons  of  fuel  oil.  Ample  storage  space  to  ac¬ 
commodate  a  full  year’s  supply  of  coal  may  be  constructed 
at  a  cost  far  less  than  storage  facilities  for  other  fuels. 

Transportation  is  a  major  factor  affecting  fuel  costs. 
Costs  will  vary,  almost  from  county  to  county,  depending 
on  the  distance  from  the  original  source  of  supply.  On  a 
basis  of  heat  content,  therefore,  anthracite  enjoys  a  price 
advantage  in  almost  all  sections  of  its  primary  marketing 
area,  the  Northeastern  seaboard,  which  is  in  close  prox¬ 
imity  to  the  mines  of  eastern  Pennsylvania. 

Since  comparable  costs  will  depend  also  on  the  sizes  of 
anthracite  and  the  kinds  of  other  fuels  being  considered, 
the  following  ratios  can  be  used  for  making  local  com¬ 
parisons: 

Rice  anthracite  contains  25,000,000  Btu  per  ton;  barley 
anthracite  24,000,000  Btu  per  ton.  Based  on  the  estab¬ 
lished  Btu  content  of  various  grades  of  oil  (138,500  to 
152,000  Btu  per  gallon),  and  natural  gas  (1,000  Btu  per 
cu  ft),  comparative  fuel  costs  can  be  determined. 

In  installations  involving  sudden  changes  in  heat  out¬ 
put,  acceleration  can  be  an  important  factor  in  the  selec¬ 
tion  of  fuel  and  equipment.  An  acceleration  test  of  the 
mechanical  cross-feed  stoker  showed  increase  in  burning 
rate  from  zero  to  maximum  in  less  than  30  minutes. 

To  assist  heating  contractors  all  manufacturers  of  the 
water-cooled  and  mechanical  cross  feed  burners  supply 
factory  engineers  to  supervise  the  work  on  the  first  ten 
units  installed  by  newly  franchised  dealers. 
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Fig.  1.  Main  studio  of  KSTP-TV,  designed  especially  for  color  television,  has  triple  lighting  Capacity  of  black  and  white  studios. 

*  J 

Air  Conditioning  Design  for  a 
Color  Television  Studio 

C.  L  RINGQUIST 

Engineering  Department,  The  Trane  Company,  La  Crosse,  Wis. 


Problems  in  the  air  conditioning  of  a  color  television 
studio  are  covered  through  a  description  of  the  design 
for  the  new  KSTP-TV  studio.  Not  only  is  it  important  to 
remove  the  excessive  heat  from  the  many  lights,  but  air 
velocities  must  be  low  to  prevent  movement  of  scenery 
and  costumes.  Similar  to  other  broadcasting  stations, 
noise  transmission  must  be  checked. 


AS  color  television  becomes  perfected,  both  networks 
■  and  independent  stations  throughout  the  country 
will  either  convert  black  and  white  studios  for  color  tele¬ 
casting,  or  will  build  new  studios  for  this  purpose.  Air 
conditioning  is  essential  for  these  new  studios,  because 
color  TV  requires  up  to  three  times  the  lighting  needed 
for  convential  television.  Without  air  conditioning,  the 
heat  from  banks  of  2,000-watt  lights  would  cause  per¬ 
formers’  make-up  to  run  and  would  reduce  the  quality 
of  their  performance. 


The  many  problems  of  air  conditioning  a  color  tele¬ 
vision  studio,  and  how  to  solve  them,  can  best  be  illus¬ 
trated  by  a  recent  installation  in  the  large  new  color  TV 
studio  of  station  KSTP-TV  in  Minneapolis  and  St.  Paul. 
Methods  of  distributing  air,  reducing  noise,  and  con¬ 
trolling  the  air  conditioning  system  were  worked  out  to 
meet  (1)  strict  noise  limitations,  (2)  a  requirement  for 
15  air  changes  per  hours,  and  (3)  highly  fluctuating 
cooling  loads. 

The  new  studios  are  used  primarily  for  black  and  white 
telecasting,  although  an  occasional  compatible  color  tele¬ 
cast  is  made.  However,  when  color  TV  becomes  wide¬ 
spread,  the  new  KSTP-TV  studios  will  have  the  extra 
lighting  and  cable  facilities  to  initiate  local  or  network 
color  telecasts  from  the  Twin  Cities.  The  new  KSTP-TV 
facilities  are  said  to  be  the  first  full-scale  color  television 
studios  in  the  country  to  be  built  by  an  independently, 
owned  station. 

This  new  studio  addition  includes  two  large  color  TV 
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C.  L.  Ringquist,  o  native  of  Moline, 
III.,  attended  Illinois  Wesleyon  Uni¬ 
versity  ond  was  groduoted  from  the 
University  of  Illinois  with  o  B.S.  in 
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since  graduation  and  was  instrumental 
in  forming  the  firm's  air  conditioning 
department  which  he  now  heeds. 

He  is  the  holder  of  potents  on 
several  air  conditioning  devices  and 
designed  the  Trane  hospital  operating 
room  air  conditioning  unit  which  won 
the  Modern  Design  Award  in  1952. 
He  is  a  member  of  ASHVE  ond  the 
author  of  numerous  popers  and  articles  on  air  conditioning 
and  heat  transfer  process  applications. 

studios,  offices,  control  rooms,  toilets,  dressing  rooms, 
property  and  air  conditioning  equipment  rooms.  The 
addition  is  a  complete  TV  station  in  itself,  separate  from 
the  old  KSTP-TV  studios  and  their  standard  broadcast¬ 
ing  facilities. 

The  larger  of  the  two  studios,  called  Studio  F,  is  53 
ft  X  50  ft  X  21  ft  high.  The  smaller  studio.  Studio  E,  is 
41  ft  X  25  ft  X  13.5  ft  high. 

The  machinery  room  containing  the  air  conditioning 
equipment  is  located  at  the  second  floor  level  adjacent  to 
the  north  wall  of  Studio  F,  and  is  30  ft  x  25  ft  x  8  ft  high. 
Under  the  equipment  room  runs  an  88  ft  x  24  ft  property 
room,  (not  air  conditioned).  Details  of  the  two  floors  are 
shown  in  Figs.  2  and  3. 

Also  on  the  first  floor  level,  and  adjacent  to  the  prop¬ 
erty  room,  is  the  smaller  Studio  E.  Above  the  property 
room  and  Studio  E  is  a  main  office  58  ft  x  25.5  ft  and 
four  10  ft  X  10  ft  executive  offices.  Next  to  the  small 
offices,  along  the  east  wall  are  two  toilets  and  dressing 
rooms.  A  32  ft  X  12  ft  corridor  separates  the  small  offices 
and  dressing  rooms  from  the  main  studio  second  floor 
level.  A  bank  of  double-thickness  glass  windows  overlook 
the  main  studio  at  this  level  so  visitors  can  view  studio 
activities  during  telecasting  without  mixing  with  the 
studio  audience.  All  of  this  area  is  air  conditioned. 

Three  control  rooms  are  provided  for  monitoring  and 
controlling  the  telecast.  The  larger  control  room  is  used 
by  the  video  director,  and  contains  the  monitoring  sets 
and  picture  effect  controls.  This  room  is  16  ft  x  14  ft  x  8 
ft  high.  Two  smaller  control  rooms  are  occupied  by  an 
audio  control  operator  and  an  announcer,  respectively, 
and  are  14  ft  x  10  ft  x  8  ft  high. 

Air  Movement  Problems 

When  designing  the  air  conditioning  system,  one  basic 
requirement  was  to  keep  air  movement  below  25  fpm 
within  a  zone  up  to  12  ft  above  the  floor  level. 

It  was  found  by  experience  in  KSTP-TV’s  older  studios 
that  velocities  above  25  fpm  would  cause  movement  of 
performer’s  hair  and  clothing.  Higher  air  velocities  from 
diffusers  or  registers,  and  air  turbulence  and  eddy  cur¬ 
rents  would  also  cause  movement  of  properties  used  on 
television  sels. 

For  example,  most  of  the  stage  props  used  on  television 
sets  are  highly  expendable  and  so  are  flimsily  built  of  thin 
canvas  and  light  plywood.  “Profile  two-folds”  of  this 
materials,  so  called  because  a  three-dimensional  effect  is 
created  on  the  set  and  because  they  can  be  folded  away, 
are  easily  moved  by  air  currents.  Profile  two-fold  trees. 


fences,  houses  and  other  objects  must  not  move  during 
the  telecast. 

Again,  canvas  roll  drops,  with  scenes  painted  on  them 
much  like  the  backdrops  used  in  old  fashioned  movie 
houses,  act  like  huge  sails  that  catch  and  sway  with  the 
slightest  air  motion.  It  would  not  do  for  a  skyscraper 
painted  on  a  roll  drop  to  begin  swaying. 

Another  item  used  on  sets,  also  effected  by  air  move¬ 
ment,  is  the  Trans-lux  projection  screen,  upon  which  are 
projected  moving  scenes  from  the  rear.  This  unit  can  be 
compared  to  the  canvas  roll  drop  when  enumerating  the 
studio  equipment  affected  by  air  movement. 

Noise  Problems 

Both  the  new  studio  building  and  its  air  conditioning 
system  were  designed  to  maintain  noise  within  the  studio 
below  a  condition  termed  “program  zero.”  Noise  from 
the  air  conditioning  equipment  added  to  the  studio  must 
be  kept  below  the  average  program  noise  level. 

The  noise  problem  was  complicated  by  two  factors: 

( 1 )  Studio  program  noise  levels  vary,  depending  upon 
the  type  of  program.  A  high  sound  level  program  such 
as  an  orchestra  would  drown  out  any  extraneous  studio 
sounds.  But  a  program  scene  in  which  the  set  is  relatively 
quiet,  such  as  a  sequence  in  which  a  burglar  creeps 
around  a  silent  house,  demands  a  very  low  noise  level 
from  air  conditioning  and  other  studio  equipment. 

(2)  Microphones  must  be  hung  on  booms  to  keep  out 
of  the  camera  range.  This  means  that  the  microphones 
must  be  very  sensitive  and  highly  directional  and  they 
must  feed  into  a  “high  gain”  amplifying  system  to  pick 
up  sound  from  the  performers  who  are  often  from  6  to 
10  ft  from  the  set.  Noise  from  overhead  diffusers  will  be 
easily  picked  up  by  the  microphones,  since  they  are  never 
very  far  from  the  overhead  ductwork,  as  will  be  seen 
later  when  the  air  conditioning  system  is  described. 

Ordinary  noise  measurements  with  sound  level  meter 
networks  that  approximate  the  frequency  and  intensity 
response  of  the  human  ear,  could  not  be  used  for  the 
human  ear  was  not  the  governing  criterion.  Since  the 
studio  microphones  are  the  ears  that  pick  up  noise,  sound 
measuring  apparatus  had  to  be  used  that  corresponded 
to  the  frequency  and  noise  response  of  these  microphones. 

For  example,  at  low  sound  levels  the  human  ear  tends 
to  hear  well  only  the  middle  range  of  frequencies.  Above 
and  below  this  range,  the  human  ear  tends  to  be  quite 
insensitive.  The  studio  microphones,  however,  have  a  flat 
frequency  response  from  20  to  15,000  cycles  per  second. 
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Fig.  3.  Second  floor  plan  of  the 
main  studio  showing  ducts,  air 
outlets,  and  other  air  condition¬ 
ing  system  details. 


Duct  down  Duct  down 


The  sound  level  meters  used  to  check  noise  at  KSTP-TV’s 
new  studio  had  a  similar  response. 

Lighting  Load  Fluctuates 

The  lighting  load  in  the  large  studio  at  KSTP-TV  was 
calculated  as  33  kw.  However,  if  all  the  studio  lighting 
is  turned  on,  a  total  of  65  kw  would  be  in  use.  The  33 
kw  load  was  assumed  by  KSTP-TV  engineers  to  be  tbe 
largest  load  that  would  be  in  use.  The  65  kw  total 
would  result  from  a  wide  assortment  of  lighting  such  as 
small  and  large  spotlights  and  floodlights,  most  of  which 
could  not  be  used  simultaneously  because  of  their  special¬ 
ized  purpose.  Should  the  lighting  load  be  increased  over 
33  kw,  part  of  the  cooling  capacity  for  the  studio  not  in 
use  can  be  diverted  to  the  larger  studio. 

The  lighting  load  fluctuates  fairly  rapidly  during  a 
telecast.  For  example,  for  special  effects,  remotely  con¬ 
trolled  dimmer  lights  totaling  10  kw,  are  adjusted  to 
bring  up  or  take  out  the  background,  or  to  induce  a 
silhouette  effect.  A  bank  of  2,000-watt  lights  can  flood 
one  scene — in  the  next  a  single  spot  can  highlight  the 
performer.  The  load  can  drop  from  10  or  15  kw  to  only 
3  or  4  kw  and  then  jump  to  20  or  25  kw. 

The  air  conditioning  system  at  this  station  was  de¬ 
signed  to  distribute  air  evenly  to  enable  the  thermostat 
to  sense  these  heat  changes  quickly  and  to  modulate  cool¬ 
ing  capacity  accordingly. 

Occupancy  Load  Varies 

Occupancy  load  of  the  large  studio  is  based  on  100 
persons,  including  performers.  Occupancy  in  the  smaller 
studio  is  based  on  10  persons  including  performers.  On 


occasion  the  occupancy  can  be  greater  in  either  studio. 
The  plan  mentioned  previously,  whereby  part  of  the 
cooling  capacity  for  either  studio  can  be  concentrated 
into  the  studio  where  it  is  needed,  provides  extra  capacity 
to  either  one  of  the  studios. 

For  example,  last  January,  KSTP-TV  carried  the  color 
telecast  of  the  Rose  Bowl  Parade  and  invited  870  guests 
for  a  private  showing  in  the  large  studio.  All  870  guests 
showed  up.  By  directing  all  the  cooling  capacity  for  both 
studios  to  the  main  studio  and  using  all  outside  air  at 
36F,  the  system  carried  the  cooling  load.  This  was  an 
unusual  situation,  but  it  serves  to  illustrate  the  extremes 
of  cooling  load  in  television  studios. 

Air  Conditioning  System  Design 

Outside  design  conditions  for  this  studio  are  95F  dry 
bulb  and  75F  wet  bulb.  Indoor  design  conditions  in  both 
studios  are  80F  dry  bulb  and  67F  wet  bulb. 

In  the  large  studio,  the  total  sensible  heat  gain  was 
193,880  Btu  per  hr,  of  which  102,000  Btu  is  accounted 
for  by  the  lighting  load  and  22,000  Btu  for  a  100-person 
occupancy  load.  For  ventilation,  3,000  cfm  of  outside  air 
is  provided.  The  system  provides  15  air  changes  per 
hour.  The  total  latent  heat  gain  in  large  studio  is  93,560 
Btu  per  hr  including  the  necessary  dehumidification  of 
the  outside  air. 

In  the  smaller  studio,  the  total  sensible  heat  gain  is 
60,511  Btu  per  hr,  based  on  an  occupancy  of  10  persons 
plus  300  cfm  of  outside  air.  The  total  latent  heat  gain  is 
9,356  Btu  per  hr  including  dehumidification  of  outside 
air. 

A  two-zone  factory  assembled  air  handling  unit 
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Fig.  4.  Six  of  these  square  diffusers  supply  1,650  cfm  of 
tempered  air  to  the  main  color  television  studio. 


equipped  with  a  mixing  box,  mixing  dampers,  steam 
heating  coil,  direct  expansion  cooling  coil  and  cleanable 
filters  was  installed  to  cool  and  heat  the  two  studios. 

Provision  was  made  for  tying  in  ductwork  from  both 
studios  to  add  two  thirds  of  the  main  studio  capacity  to 
the  small  studio  in  the  event  of  an  occupancy  or  lighting 
overload.  Cooling  capacity  of  the  small  studio  can  also 
be  funneled  to  the  large  studio  for  the  same  purpose. 

Switching  the  cooling  capacity  from  one  studio  to 
another  is  accomplished  by  air  operated  dampers  located 
in  each  of  14  x  16-inch  and  14  x  28-inch  supply  ducts 
to  the  smaller  studio  and  in  the  one  66-inch  x  20-inch 
supply  duct  to  the  main  studio.  The  dampers  are  located 
just  outside  the  air  handling  unit  (climate  changer). 
These  dampers  are  modulated  by  remote  pneumatic 
switches  located  in  the  property  room  just  outside  the 
small  studio  on  the  first  floor.  Usually  it  is  known  in 
advance  if  either  of  the  studios  will  have  an  occupancy 
or  lighting  overload,  and  a  technician  can  adjust  the 
dampers  at  the  switches  in  the  property  room  to  maintain 
design  conditions  as  needed.  Remote  instruments  at  the 
switch  location  give  temperature  of  each  studio. 

The  factory  assembled  air  handling  unit  has  individual 
mixing  dampers  on  each  zone  so  each  studio  has  indi¬ 
vidual  temperature  control.  Capacity  of  unit  is  12,500  cfm. 

A  50-ton  reciprocating  compressor  supplies  Freon  to 
direct  expansion  coils  in  the  two-zone  air  handling  unit 
and  to  a  three-zone  air  handling  unit  that  cools  or  heats 
offices,  control  rooms  and  dressing  rooms.  A  50-ton 
evaporative  condenser  is  located  on  the  roof  of  the 
machinery  room.  Suction  temperature  to  the  compressor 
is  45F.  The  three-zone  air  handling  unit  for  the  office 
has  a  capacity  of  8,000  cfm. 

Air  Distribution  System 

As  can  be  seen  in  Fig.  3,  air  leaves  one  zone  of  the 
climate  changer  air  handling  unit  for  the  studio  through 
a  66  X  20-inch  plenum,  which  divides  into  a  network  of 
six  distributing  ducts  to  room  diffusers.  Each  diffuser 
supplies  1,650  cfm.  i 

The  diffusers.  Fig.  4,  were  specially  designed  for  this 
installation  because  of  noise  and  air  distribution  require¬ 


ments.  They  are  made  of  sheet  metal,  18  inches  square 
and  are  open  on  four  sides.  As  can  be  seen  in  the  photo¬ 
graph,  air  leaves  through  four  rectangular  slots.  An  in¬ 
verted  cone  in  the  center  of  the  diffuser  is  designed  to 
split  the  air  stream  so  it  spreads  out  evenly  through  the 
slots.  Air  leaves  the  diffusers  at  about  600  fpm. 

The  diffusers  accomplish  external  induction  of  the  air 
stream  by  distributing  the  chilled  air  in  layers  over  the 
studio.  Diffuser  slots  are  designed  to  retard  air  delivery 
near  walls  to  prevent  air  bouncing  off  walls,  dropping 
down  on  performers  below,  or  causing  eddy  currents  or 
turbulence  leading  to  noise.  About  75  per  cent  of  the  air 
leaving  the  diffusers  is  directed  away  from  walls.  This 
method  of  air  distribution  was  found  to  keep  velocities 
in  the  12  ft  zone  above  the  floor,  under  25  fpm. 

Ductwork  is  hung  beneath  the  main  ceiling  lights,  so 
the  chilled  air  does  not  have  to  pass  over  the  hot  lights. 
The  five-foot  area  between  the  top  of  the  ductwork  and 
the  ceiling  is  considered  a  neutral  zone. 
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Special  Exhaust  System 

As  can  be  seen  in  Fig.  5,  a  36  x  24-inch  exhaust  regis¬ 
ter  is  placed  close  to  the  ceiling  to  exhaust  2,500  cfm  of 
ceiling  air  directly  to  the  atmosphere.  This  exhaust  is 
connected  to  a  power  exhaust  ventilator  located  on  the 
roof  over  the  equipment  room.  Operation  of  an  exhaust 
damper  in  this  system  is  tied  in  with  outside  air  dampers 
on  the  air  handling  system  so  that  the  exhaust  ventilator 
starts  when  fresh  air  dampers  open,  to  avoid  excess  air 
pressure  in  the  studio.  Should  excess  studio  pressure 
occur  when  this  ventilator  is  not  "running,  the  exhaust 
damper  to  the  air  will  open  on  back  draft  pressure. 

The  hot  ceiling  air  is  removed  before  it  can  heat  the 
ceiling  and  ceiling  structural  members  and  cause  them 
to  radiate  heat  downward.  The  powered  roof  ventilator 
and  exhaust  damper  also  open  when  the  temperature  of 
ceiling  air  reaches  85F.  This  exhaust  system  is  estimated 
to  reduce  air  conditioning  operating  costs  about  10  per 
cent,  according  to  studio  engineers. 

Main  Studio  Return  System 

Two  return  registers  are  placed  above  the  property 
room  door,  about  8  ft  above  floor  level.  The  reason  for 
this  location  is  to  prevent  studio  personnel  from  blocking 
the  return  with  studio  props,  furniture,  drapery  and 
miscellaneous  material.  It  was  found  from  experience  in 
an  older  studio  that  returns  near  the  floor  were  some¬ 
times  blocked  by  props  inadvertently  placed  in  front  of 
the  registers. 

During  winter  months  most  of  the  cooling  load  can 
be  carried  by  outside  air,  which  is  filtered  and  tem¬ 
pered  in  tlie  climate  changer  air  handling  unit.  In  case 
of  an  atomic  bomb  attack,  or  motivated  by  another 
cause,  pneumatically  controlled  outside  air  dampers.  Fig. 
6,  can  be  closed  by  manual  operation  of  two  pneumatic 
switches  in  the  equipment  room  and  all  air  recirculated. 
Since  the  new  studios  are  entirely  without  windows,  the 
recirculation  feature  could  have  practical  value. 

Studio  Control  System 

The  studio  temperature  control  system  is  fully  auto¬ 
matic  the  year  round  with  temperatures  in  each  studio 
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controlled  by  individual  room  thermostats.  When  the 
room  thermostat  calls  for  heat,  pneumatically  actuated 
mixing  dampers  modulate  so  as  to  pass  more  air  over 
the  heating  coils  and  less  over  the  cooling  coils  in  the 
climate  changer.  The  reverse  occurs  when  the  room 
thermostat  calls  for  cooling. 

Air  Control 

Air  entering  the  cooling  and  heating  coils  is  controlled 
by  a  thermostat  in  the  mixed  air  chamber.  The  thermostat 
modulates  the  fresh  air  damper  open  and  return  air 
damper  closed  to  maintain  a  45F  air  temperature  when¬ 
ever  outdoor  air  temperatures  permit. 

A  high  limit  mixed  air  thermostat  gradually  closes  the 
outdoor  air  damper  and  opens  the  return  air  damper  to 
maintain  a  maximum  temperature  of  80F  during  the 
summer  cycle. 

To  maintain  design  conditions  in  the  studios,  it  was 
necessary  to  control  the  leaving  air  temperatures  from 
both  the  heating  coil  and  the  cooling  coil.  A  thermostat 
in  the  air  stream  leaving  the  cooling  coil  automatically 
starts  the  refrigeration  compressor  to  maintain  45F.  A 
thermostat  in  the  air  stream  leaving  the  heating  coil 
maintains  this  air  at  105F  by  modulating  a  steam  valve 
in  the  supply  line  to  the  heating  coil. 


Compressor  Capacity  Control 

The  compressor  itself  modulates  according  to  suction 
pressure.  Either  the  room  thermostat  or  the  leaving  air 
thermostat  on  the  cooling  coil  can  call  for  more  cooling 
and  actuate  the  mixing  dampers  to  pass  more  air  over 
the  cooling  coils.  As  air  volume  over  the  coil  increases, 
suction  pressure  increases,  which  in  turn  starts  the  com¬ 
pressor  or  causes  the  cylinder  unloaders  to  increase 
compressor  capacity. 

A  ductstat  in  the  supply  ducts  to  each  zone  takes  over 
temperature  control  when  the  room  thermostat  is  satis¬ 
fied,  to  prevent  discharge  air  temperatures  from  going 
below  65F.  This  thermostat  modulates  the  mixing  dam¬ 
pers  to  discharge  65F  air  to  the  studios  while  they  are 
unoccupied.  This  in  effect  pre-cools  the  unoccupied  studio 
15F  under  design  conditions  and  helps  to  cancel  out  the 
radiant  load  from  the  lights  by  cooling  down  wall  and 
ceiling  surfaces  and  room  furnishings. 

As  can  be  seen  in  Fig.  2,  two  ducts  are  taken  off  one 
zone  of  the  climate  changer  air  handling  unit  to  supply 
five  48  X  8-inch  registers  located  near  the  ceiling  of  the 
small  studio.  One  of  the  ducts  serves  four  of  the  regis¬ 
ters,  and  each  register  supplies  1,000  cfm.  This  has  been 
calculated  to  satisfy  design  conditions.  The  other  duct 
supplies  the  remaining  two  registers,  and  is  used  only 
when  cooling  is  being  diverted  from  the  main  studio. 

Cooling  Can  Be  Diverted 

When  the  studio  becomes  overloaded  with  occupants 
or  the  lighting  load  exceeds  design  conditions,  volume 
dampers  on  the  supply  ducts  from  the  two  zones  of  the 
climate  changer  unit  can  be  manually  adjusted  by  re¬ 
mote  operated  pneumatic  switches  controlling  pneumatic 
damper  motors.  The  switches  are  located  in  the  property 
room  just  outside  the  small  studio.  Up  to  two-thirds  of 


Fig.  5.  Distribution  ductwork  in  color  television  sfudios  releose 
cooled  air  underneath  ceiling  lights.  Note  return  register 
located  over  doorway  about  8  ft  above'  floor. 


the  air  volume  can  be  diverted  from  thejarge  studio  to 
the  small  studio  for  this  purpose.  The  volume  dampers, 
located  in  the  ducts  just  as  they  leave  the  climate 
changer,  can  also  be  adjusted  to  throttle  down  the  aTr 
volume  to  the  small  studio  so  most  of ’’its  air  can  be 
diverted  to  the  main  studio  in  the  event  of  an  over¬ 
loaded  condition  above  design  load  there.  ^ 

Noise  Control  in  New  Studios 

This  station,  like  other  television  studios,  is  well 
equipped  with  sound  recording  instruments  such  as 
decibel  meters.  These  facilities  enabled  the  air  condi¬ 
tioning  system  installers  to  track  down  and  eliminate 
noise  throughout  the  system  in  a  minimum  of  time. 

To  start  with,  natural  attenuation  (or  sound  absorp¬ 
tion)  of  all  duct  work  was  greatly  increased  by  a  1^- 
inch  lining  of  glass  wool  acoustical  material  in  both 
supply  and  return  ducts  and  exhaust  ducts.  Dampers 
Were  also  lined  with  this  material.  Noise  from  the  duct¬ 
work  was  reduced  to  eight  decibels. 

Ductwork  was  supported  from  ceiling  structural  mem¬ 
bers  by  floating  type  hangers.  Where  ductwork  goes 
through  walls  from  the  machinery  room  to  the  main 
studio  or  elsewhere,  it  is  surrounded  by  a  2-inch  cover¬ 
ing  of  fiberglass  insulation.  Both  supply  and  return  duct¬ 
work  are  connected  to  the  air  handling  unit  by  a  slip 
joint  lined  with  a  one  inch  layer  of  felt.  This  permits 
free  movement  of  the  air  handling  unit  and  the  duct¬ 
work. 

The  air  handling  unit  is  mounted  on  isomode  vibra¬ 
tion  eliminator  pads  of  rubber  in  shear.  The  compressor 
is  also  mounted  on  vibration  isolators. 

Installation  of  Pipe 

All  piping  in  the  machinery  room  is  mounted  free  of 
building  structural  members.  Piping  is  supported  by 
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Fig.  6.  These  pneumotic  controls  in  the  photogroph  operate 
outside  air  dompers. 


floor  to  ceiling  standards  which  are  isolated  hy  rubber 
in  shear  at  the  top  and  bottom.  Thus  there  is  no  piping 
in  direct  contact  with  joists  or  other  structural  members. 

The  flexible  pipe  connections  to  the  compressor  were 
found  to  be  too  stiff  since  they  transmitted  vibration. 
This  problem  was  solved  by  cutting  off  the  armored  coat¬ 
ing  on  the  flexible  connections  to  increase  their  freedom 
of  movement. 

The  air  handling  units  themselves  were  sized  to  sup¬ 
ply  the  required  air  supply  with  lowest  possible  fan  tip 
speed  to  keep  fan  noise  as  low  as  possible.  They  were  also 
lined  with  acoustical  material  inside  the  casing. 

Although  adjacent,  the  studios  and  the  machinery  room 
are  separate  buildings.  The  north  wall  of  the  main  studio, 
for  example,  is  a  bearing  wall  of  reinforced  concrete, 
columns  and  steel  beams.  A  one  inch  layer  of  fiberglass 
insulation  is  placed  between  the  wall,  columns  and  beams. 
This  heavy  mass  of  masonry  and  concrete  isloates  ele¬ 
ments  of  the  building  that  carry  sound. 

The  walls  and  ceiling  of  both  studios  are  surfaced  with 
a  1^-inch  layer  of  glass  wool  acoustical  material  which 
effectively  dampens  sound. 

The  machinery  room  is  built  on  a  separate  structural 
frame,  with  heavy,  reinforced  concrete  floor  slab  and 
joists  (this  room  is  at  the  second  floor  level  over  the 
property  room)  isolated  from  the  studios.  The  same  con¬ 
struction  applies  to  the  property  room,  which  is  also 
isolated  from  the  studios  and  actually  is  part  of  the 
separate  structure  containing  the  machinery  room. 

Transmitting  Tower  Parses  through  Machinery  Room 

Structural  steel  legs  of  the  570  ft  high  television  trans¬ 
mitting  tower  pass  through  the  floor  slab  of  the  machin¬ 
ery  room,  and  the  room  itself,  as  can  be  seen  in  Fig.  7. 
Since  construction  of  the  new  station  addition  had  to 
be  speedy  to  meet  program  commitment  schedules,  the 
air  conditioning  system  was  being  laid  out  at  the  time  the 
building  was  being  built. 

System  designers  could  not  tell  exactly  where  on  the 
tower  legs  the  floor  slab  would  fall,  and  so  had  to  select 
the  factory  assembled  air  handling  units  as  the  most 
compact  equipment  available  to  meet  what  they  knew 
was  to  be  a  tight  space  allotment.  The  units  did  fit  in, 
with  some  room  to  spare,  as  the  photograph  shows. 

When  the  floor  slab  was  poured,  a  4-inch  hole  was  left 


around  the  tower  legs  and  later  filled  with  acoustical 
plaster.  This  treatment  prevents  transmission  of  tower 
movement  to  the  floor  slab. 

For  example,  winds  in  the  Twin  Cities  area  often  blow 
in  gusts  up  to  50  miles  per  hour  during  many  months 
of  the  year.  The  whine  of  the  wind  as  it  cuts  around 
structural  members  of  the  tower  high  in  the  air  can  be 
detected  by  persons  approaching  the  station  on  foot. 
This  noise  would  have  been  transmitted  to  the  building 
had  it  not  been  for  the  isolation  of  the  tower  legs  where 
they  pass  through  the  floor  slab  of  the  machinery  room. 
On  days  of  high  wind  velocity  this  whining  noise  can 
be  felt  as  vibration  by  placing  the  hand  on  any  of  the 
tower  legs  in  the  machinery  room. 

Doors  to  studios  are  metal  clad  fire  doors  with  the 
frame  core  filled  with  insulating  material. 

Searching  for  Noise  in  fhe  Studios 

Two  methods  were  used  to  track  down  noise.  Standard 
broadcast  field  equipment — a  small  remote  audio  pick-up 
including  a  microphone,  pre-amplifier  and  volume  level 
indicator,  was  used  to  track  down  noises  throughout  the 
studio.  This  unit  picked  out  noises  traceable  to  eddy 
currents  and  air  turbulence  in  the  neighborhood  of  1,000 
to  1,200  cycles  per  second,  and  traced  them  down  to 
individual  diffusers.  Standard  .studio  microphones  mount¬ 
ed  on  studio  booms  were  also  used.  These  microphones, 
previously  described,  are  connected  through  the  studio 
sound  system  to  the  broadcast  console  in  a  control  room. 
As  the  microphones  were  swung  about  the  studio,  par¬ 
ticularly  near  diffusers,  they  picked  up  low  frequency 
rumbles  coming  from  the  diffusers  of  about  100  cycles 
per  second. 

Noise  from  Turbulence 

It  was  found  that  most  of  this  noise,  both  from  the 
diffusers  themselves  and  that  caused  by  air  turbulence 
or  eddy  currents  in  the  studio,  could  be  eliminated  by 
adjusting  one  or  more  of  the  four  slots  in  the  diffusers. 
A  sliding  plate  in  each  of  the  diffuser  outlet  slots  per¬ 
mitted  a  fine  adjustment  of  air  delivery  to  remove  noise 
caused  by  air  movement  from  the  diffusers  and  air 
movement  about  the  studio.  The  sound  level  from  the 
diffusers  themselves  was  reduced  almost  to  zero  as  far 
as  registering  the  noise  on  the  studio  microphones  was 
concerned. 

Control  Rooms 

The  three  control  rooms,  previously  described,  are 
completely  air  conditioned.  These  rooms  are  located  at 
the  south  end  of  the  main  studio,  and  overlook  this  room 
at  the  second  floor  level. 

An  8,000  cfm  air  handling  unit,  equipped  and  con¬ 
trolled  similarly  to  the  larger  air  handling  unit  that  sup¬ 
plies  the  studios,  sends  conditioned  air  to  the  control 
rooms.  This  air  handling  unit  has  three  zones,  and  per¬ 
mits  individual  control  of  temperature  in  each — supplying 
cooling  to  one  and  heat  to  the  others,  if  necessary.  One 
zone  handles  the  three  control  rooms,  the  other  two 
handle  offices  and  dressing  rooms  and  also  a  viewing 
corridor. 
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Fig.  7.  View  of  machinery  room 
odjocent  to  moin  studio.  In  the 
foreground  con  be  seen  legs  of 
the  television  tronsmitting  tower. 


The  main  video  control  room  posed  a  real  problem. 
This  room  is  occupied  by  the  program  director  and  the 
technical  director  who  direct  camera  switching  and  con¬ 
trol  special  effects. 

In  the  close  quarters  of  this  small  room  is  a  sensible 
load  of  66,270  Btu,  of  which  25,500  Btu  are  from  one 
entire  east  wall  of  banks  of  electronic  tubes,  plus  a  num¬ 
ber  of  monitoring  TV  sets.  Tbe  latent  load  of  this  room 
is  31,450  Btu  including  outside  air  dehumidifying.  All 
air  delivered  to  the  control  room  is  exhausted  to  the 
atmosphere  after  first  passing  through  the  banks  of  tubes 
on  the  east  wall 

It  was  necessary  to  keep  noise  from  the  air  conditioning 
system  at  a  minimum  because  the  directors’  work  requires 
absolute  concentration.  Air  is  delivered  through  a  special 
plenum  which  runs  the  entire  length  of  the  room.  Five 
36  X  4-inch  registers  direct  the  tempered  sir  over  the 
room  and  30  air  changes  per  hour  are  provided  in  this 
control  space. 

Rooms  for  Directors 

The  two  smaller  control  rooms  are  air  conditioned  in 
a  similar  manner.  Ordinarily  the  video  and  studio  con¬ 
trol  equipment  and  personnel  are  together  in  one  room. 
Studio  officials  decided,  on  the  basis  of  previous  experi¬ 
ence,  that  it  was  best  to  separate  these  functions.  While 
the  program  director  must  listen  over  headphones  to  his 
crew  on  the  studio  floor,  the  audio  control  operator 
often  had  to  turn  up  the  volume  on  his  system  to  pick 
out  sounds  or  to  listen  closely  to  low  volume  whispering 
of  performers.  Often  the  audio  director  turned  up  his 
volume  loud  enough  to  make  it  difficult  for  the  program 
directors  to  hear  responses  from  the  floor  crew  in  their 
headphones. 

With  separate  control  rooms,  soundproofed  from  each 
other,  the  audio  man  can  turn  up  the  volume  as  neces¬ 


sary,  without  disturbing  the  video  directors.  Control 
room  walls  are  lined  with  acoustical,  sound  absorbing 
material. 

The  remaining  control  room  is  occupied  by  an  an¬ 
nouncer  whose  voice  is  heard  but  who  himself  is  not 
seen.  His  is  the  voice  that  accompanies  slides  or  films 
and  which  gives  the  commercials  “live”  (as  compared 
with  “canned”  or  recorded  commercials)  along  with  this 
visual  material. 

In  some  cases,  intense  dramatic  action  can  take  place 
on  the  television  set  during  absolute  silence.  In  this 
case  the  video  control  director  can  turn  off  the  air  condi¬ 
tioning  completely  during  the  few  moments  of  this 
period  to  eliminate  even  the  minute  amount  of  noise 
from  the  system  that  would  ordinarily  be  well  under 
“program  zero.” 

Summary 

Air  conditioning  system  design  requirements  for  tele¬ 
vision  studios  used  for  live  producton  of  telecasts  in 
both  black  and  white  and  color  must  meet  demanding 
specifications  of  low  noise,  low  air  movement  and  ac¬ 
curate  control  of  temperature  at  all  times.  As  licensing 
and  construction  of  facilities  in  major  cities  increase,  it 
is  expected  that  these  problems  will  find  relatively 
standardized  solutions  to  facilitate  system  design.  Close 
cooperation  between  the  consulting  engineer,  architect 
and  contractor  is  vital  to  insure  adequate  and  proper 
sound  insulation  both  structurally  in  the  building  and 
in  the  various  components  of  the  system.  It  is  also  highly 
advisable  to  work  in  very  close  conjunction  with  the 
studio’s  chief  engineer  as  design  work  proceeds. 

The  year-round  air  conditioning  system  for  the  sta¬ 
tion  described  was  designed  by  G.  M.  Orr  Engineering 
Company;  the  architect  was  Loren  B.  Abbett;  equipment 
was  installed  by  Northern  Air  Conditioning  Company, 
all  of  Minneapolis,  Minn. 
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The  Valve  Flow  Coefficient,  C 

1 

and  Its  Contribution  in  Control  Valve  Sizing 


RALPW*A.  ROCKWELL 

Valve  Division,  MInneapolIs-Honeywell  Regulator  Co. 


Sizing  of  a  flow  control  valve  is  premised  on  a  full  know¬ 
ledge  and  weighed  evaluatfon  of  flow  data.  Most  sizing 
procedures  make  use.  of  the  valve  flow  coefRcient,  Ct, 
which  materially  simplifies  the  problem.  The  use  of  Ct,- 
provides  a  simple  method  applicable  to  a  wi^fe.  variety  of 
valve  constructions,  valve  sizes,  and  flow  conditions. 


SIZING  methods  for  flow  control  valves  are  reasonably 
exact,  and  most  errors  in  sizing  can  be  traced  to  un¬ 
reliable  flow  data  or  incorrectly  assumed  operating  condi¬ 
tions.  The  tendency  is  to  set  an  arbitrary  minimum  pres¬ 
sure  drop  and  to  add  too  many  safety  factors  to  the  flow¬ 
ing  quantity  which  results  in  a  valve  size  many  times  too 
large. 

When  the  control  valve  is  to  be  installed  in  a  long 
piping  system,  it  is  necessary  to  calculate  the  pressure 
drop  in  the  system  to  determine  the  available  drop  re¬ 
maining  for  the  control  valve.  Operating  conditions 
should  be  checked  if  the  drop  across  the  valve  is  less 
than  30%  of  the  drop  across  the  piping  system  (exclusive 
of  valve).  This  general  rule  may  be  impractical  and  by 
necessity  be  relaxed  for  extremely  high  pressure  drop 
systems.  The  amount  of  pressure  drop  required  for  good 
control  is  a  function  of  the  pressure  drop  across  the  valve 
with  respect  to  the  pressure  drop  across  the  rest  of  the 
piping  system.  This  ratio  should  be  increased  if  the  flow 
range  is  wide  and  may  be  reduced  when  variations  in  flow 
are  small.  If  the  drop  across  the  valve  is  only  a  small 
percentage  of  the  total  system  drop,  the  valve  rapidly 
loses  its  ability  to  further  increase  the  flow.  Hence,  a 
control  valve  generally  figures  out  smaller  than  line  size. 
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Fig.  1 .  Behavior  of  Ct  with  respect  to  pressure  drop  for  two 
different  valves  handling  water.  Port  area  is  1  sq  inch.  Body 
restriction  is  negligible. 


'I 

■  When  a  control  valve  size  is  the  same  as  the  line  size,  the 
calculations  for  both  the  line  size  and  the  valve  size  should 
be  reviewed. 

The  maximum  flowing  quantity  used  in  determining 
the  valve  size  should  be  25  to  60%  above  the  process 
maximum.  This  increase  in  quantity  above  the  process 
maximum  is  a  safety  factor  to  insure  that  the  valve  is 
not  required  to  control  flow  at  or  close  to  the  full  open 
position.  The  valve  flow  range  should  always  be  in  excess 
of  the  process  flow  range  and  thus  provide  safety  factors 
both  above  and  below  the  normal  process  requirements. 
After  the  Cp  and  valve  size  have  been  determined,  it  is 
frequently  desirable  to  review  the  operating  data  as  a 
guide  to  final  size  selection. 

In  this  discussion  of  pressure  drop  and  flowing  quan¬ 
tity,  two  general  rules  have  been  offered  for  guidance  in 
valve  sizing.  In  a  later  section,  a  graphical  presentation 
is  given  showing  the  application  of  the  rules  in  a  typical 
sizing  problem. 

Definition  " 

The  valve  flow  coefficient  Cp  is  the  standard  measure 
of  valve  flow  capacity.  By  definition  the  valve  flow  co¬ 
efficient  is  the  number  of  U.  S.  gallons  of  water  per 
minute  that  will  flow  through  the  valve  in  a  wide  open 
position  with  a  pressure  drop  of  1  psi.  The  C„  rating  is 
determined  by  flow  tests  with  the  pressure  drop  measured 
at  the  inlet  and  outlet  piping  adjacent  to  the  valve  body. 
Therefore,  the  capacity  rating  is  an  over-all  rating  in¬ 
cluding  both  the  maximum  port  area  and  the  body  pas¬ 
sages.  The  Cp  is  based  on  the  fundamental  law  of  fluid 
flow  (V  =  yj2gh)  and  is  not  restricted  to  any  specific 
type  of  valve  or  any  specific  fluid. 

The  formula,  V  =  \/2gh,  expresses  the  ideal  velocity 
of  fluid  in  a  pipeline  and  may  be  used  to  develop  the 
ideal  Cp  of  a  given  port  area  in  a  valve.  Comparing  the 
ideal  Cp  to  the  actual  Cp  points  up  the  discrepancies  from 
the  ideal  and  provides  a  convenient  basis  for  analysis. 

In  the  expression;  V  =  \/2gh,  V  equals  velocity  in 
feet  per  second,  g  is  the  gravitational  constant  of  accelera¬ 
tion  (32.2  ft  per  sec^),  and  h  is  the  head  of  the  flowing 
fluid  in  feet.  In  valve  sizing  problems,  we  are  interested 
in  the  flowing  quantity,  such  as  gpm,  which  can  be  ob- 
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tained  by  multiplying  the  velocity  times  the  area.  The 
conventional  units  used  in  defining  are  gallons  per 
minute,  pounds  per  square  inch  and  specific  gravity 
where  water  equals  1.0. 

The  ideal  or  theoretical  for  a  valve  or  any  other  flow 
restriction  with  a  port  or  orifice  area  of  1  square  inch 
may  be  expressed  as  follows: 

Velocity  =  V^gh 

Flow  =  V^gh  X  area 

C.  for  1  square  inch  =  60\/2X  32.2X2.308X12  XI 

231 

=  38.1  (ideal) 

Where 

area  =  1  square  inch 
AP  =  1  psi  pressure  drop 
(head) 

Q  =  flow  water  gpm 

Therefore,  according  to  the  law  of  fluid  flow,  a  valve  port 
or  an  orifice  with  an  area  of  1  square  inch  will  pass  38.1 
gallons  of  water  when  a  pressure  drop  of  1  psi  exists 
'  across  the  opening  and  certain  restrictive  influences  are 
neglected. 

The  flow  of  fluid  is  an  empirical  science  and  the  ideal 
formulas  or  expressions  seldom  represent  the  actual  con¬ 
ditions.  In  practice  most  flow  expressions  include  a  fac¬ 
tor  or  a  constant  to  correct  the  theoretical  to  the  actual. 
The  C„  of  38.1  for  a  1  square  inch  area  port  is  an  ideal 
figure  and  disregards  the  jet  contraction,  the  velocity  of 
approach,  the  velocity  distribution  effect,  and  friction. 
These  are  the  factors  neglected  in  the  simplified  theory 
from  which  this  ideal  C„  rating  was  developed.When  we 
test  to  determine  the  actual  of  a  1  square  inch  area 
port  or  orifice,  we  find  the  rating  to  be  approximately 
23.  The  efficiency  of  any  flow  restriction  is  the  ratio  of 
the  actual  over  the  ideal  in  this  case  or  0.6.  In  a  control 
valve  this  efficiency  can  only  be  obtained  when  the  body 
restriction  is  negligible. 

The  trend  in  the  control  valve  industry  during  the  past 
15  years  has  been  towards  larger  and  larger  ratings. 
In  conventional  body  designs  very  little  can  be  done  to 
materially  reduce  the  over-all  body  flow  restriction.  In¬ 
ternal  passages  are  normally  expanded  well  above  line 
size  but  the  inlet  and  outlet  connections  must  conform  to 
line  size.  To  achieve  the  present  ratings,  the  port  area 


of  the  valve  must  be  increased  to  compensate  for  the  body 
resistance.  The  average  increase  in  port  area  to  compen¬ 
sate  for  normal  body  losses  is  in  the  neighborhood  of 
25  to  30%  and  the  apparent  port  efficiency  when  the  pres¬ 
sure  drop  is  measured  in  the  adjacent  piping  drops  off  to 
0.4  to  0.5  {Cv  =  15  to  19). 

Where  we  have  referred  to  a  as  an  exact  number, 
it  still  must  be  considered  an  approximation  in  view  of 
the  fact  that  the  valve  industry  has  not  standardized  on 
any  exact  testing  procedures.  Differential  pressures  are 
measured  in  the  adjacent  piping,  and  variations  in  the 
location  of  the  pressure  taps  with  respect  to  the  body  of 
the  valve,  as  well  as  the  line  size  in  which  the  valve  is 
installed,  can  appreciably  alter  any  exact  C„  determina¬ 
tion.  With  a  50:1  equal-percentage  valve,  an  error  of  1% 
in  positioning  the  plug  at  rated  lift  (0.010  inches  for  1- 
inch  lift)  will  result  in  a  C„  error  of  4%.  This  same  mag¬ 
nitude  of  error  could  exist  due  to  variations  in  machining 
the  plug  seats  with  respect  to  the  position  of  the  ports. 

Fig.  1  graphically  illustrates  C„  behavior  with  respect 
to  pressure  drop  for  two  different  types  of  valve.  Both 
curves  have  been  extrapolated  from  test  data  to  permit 
the  use  of  a  port  area  of  1  square  inch  for  purposes  of 
comparison  with  the  ideal  C„  of  38.1  and  its  efficiency 
of  1.0.  The  curves  are  included  to  show  typical  behavior 
and  do  not  necessarily  represent  precise  test  data. 

Note  that  the  double-seated  valve  has  a  C„  of  24  at  10 
psi  drop.  The  decreases  to  23  at  100  psi  drop  and 
falls  slightly  below  23  at  300  psi  drop.  The  C„  adheres 
to  the  square  root  law  remarkably  well  for  drops  up  to 
400  psi.  We  have  not  tested  this  type  of  valve  at  pressures 
in  excess  of  400  psi,  and  field  observations  are  too  rough 
to  permit  us  to  predict  the  behavior  ir,to  the  higher  pres¬ 
sure  drops.  This,  essentially,  is  a  so-called  low  efficiency 
valve  but  the  efficiency  is  maintained  over  a  wide  range 
of  pressure  drops. 

This  behavior  is  reassuring  to  those  who  question  the 
application  of  the  square  root  law.  Hydraulic  data  are 
empirical  and  the  literature  does  not  provide  any  data  on 
which  to  estimate  the  behavior  at  pressure  drops  of 
2000  or  3000  psi. 

The  variation  in  of  the  angle  valve  is  a  special  case 
and  can  be  accounted  for  by  pressure  recovery  in  the 
valve  outlet,  bearing  in  mind  that  the  differential  pres¬ 
sures  are  measured  in  the  adjacent  piping.  High  pressure 
recovery  in  one  of  the  more  important  characteristics  of 
a  venturi  throat  used  for  flow  measurement.  In  measure- 


Fig.  2.  Example  of  control  valve 
and  process  piping  system. 
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Fig.  3.  Plot  of  conditions  shown  in  Fig.  2. 
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Fig.  4.  Plot  of  Cv  required  by  example  system  in  flow  range 
from  0  to  200  gpm. 


merit  the  venturi  throat  seldom  has  a  pressure  drop  in 
excess  of  100  inches  w.g.  (4  psi)  which  is  the  range  where 
the  venturi  type  of  valve  also  shows  a  substantial  amount 
of  pressure  recovery.  As  the  velocity  and  pressure  drop 
increases,  the  pressure  recovery  diminishes  and  the  curve 
of  the  angle  valve  shows  this  typical  behavior. 

The  angle  valve  has  been  identified  as  a  high  efificiency 
type  valve.  Note  that  at  3  or  4  psi  drop  it  has  a  C„  ca¬ 
pacity  rating  approaching  38.1  with  an  efficiency  of  1.0. 
However,  with  increased  pressure  drop  the  C„  rating  falls 
off  rapidly.  At  50  psi  drop  it’s  28.5  and  at  200  psi  it  has 
dropped  to  23.  The  venturi  valve  or  the  angle-venturi  type 
valve  is  largely  classed  as  a  high  pressure  valve  and  most 
manufacturers  have  established  a  rating  at  the  high 
pressure  drop.  There  is  no  practical  reason  why  any  al¬ 
lowance  should  be  made  in  valve  sizing  for  the  higher 
capacity  which  is  only  available  in  the  low  pressure  drop 
range. 

Example 

The  example  in  Fig.  2,  3  and  4  shows  the  application 
of  the  two  generalized  sizing  rules  for  flow  and  pressure 
drop. 

(1)  Sizing  flow  should  be  25-60%  over  process  maxi¬ 
mum. 

(2)  Pressure  drop  across  the  valve  should  be  at  least 
30%  of  the  system  drop. 

The  valve  and  process  piping  system  is  shown  in  Fig.  2 
with  flows,  pressure  drop  and  valve  selection  tabulated. 
This  example  has  not  been  included  for  the  purpose  of 
justifying  or  substantiating  the  rules,  but  rather  to  pre¬ 
sent  an  analysis  and  to  provide  a  background  whereby  the 
rules  may  be  intelligently  disregarded. 

In  Fig.  3  this  system  is  shown  graphically;  plotting 
pressures  and  pressure  drops  against  flow  up  to  the  system 
maximum  flow  of  200  gpm.  The  pump  discharge  pressure 
curve  intersects  the  system  drop  at  200  gpm.  This  is  the 
maximum  flow  of  the  system  whereby  the  full  head  of  the 
pump  is  dissipated  in  pressure  drop  in  the  piping  and 
miscellaneous  process  equipment.  It  is  assumed  that  the 
control  valve  has  been  replaced  with  an  oversized  spool 
piece  which  would  have  negligible  drop. 

The  vertical  distance  between  the  two  curves  indicates 
the  pressure  drop  which  the  valve  must  absorb  in  order 
to  control  the  flow  in  the  range  between  0  and  200  gpm. 


At  any  given  value  of  flow,  the  full  head  of  the  pump 
must  be  absorbed  by  the  sum  of  the  pressure  drop  across 
the  valve  and  the  system. 

The  valve  size  as  calculated  requires  a  of  36.7  in 
order  to  obtain  a  flow  in  the  wide-open  position  of  185 
gpm.  This  necessitates  a  2-inch  valve  with  a  of  50 
giving  a  maximum  flow  of  192  gpm  at  a  pressure  drop  of 
14.2  psi. 

Fig.  4  is  a  graph  plotted  for  this  same  system  showing 
the  required  C„  or  valve  capacity  for  the  flow  range  of 
0-200  gpm.  Note  that  the  curve  is  approaching  200  gpm 
asymptotically  and,  therefore,  a  valve  for  that  flow  rate 
would  have  to  be  infinitely  large.  Under  the  conditions  of 
varying  drop,  a  valve  with  a  rangeability  of  50:1  would 
have  a  system  flow  range  of  16.1  to  1  or  a  turndown  ratio 
(from  185  gpm)  of  15.6  to  1. 

With  a  constant  pressure  drop  across  the  valve,  a  C„ 
of  16  would  be  adequate  to  pass  a  flow  of  192  gpm.  The 
rangeability  and  the  flow  range  would  be  identical  and  a 
50:1  valve  would  give  a  flow  range  of  50:1  or  192  to  3.8 
gpm. 

Summation 

While  sizing  formulas  are  based  on  the  assumption  that 
the  flow  varies  as  the  square  root  of  the  pressure  drop, 
there  is  some  question  as  to  the  validity  of  the  application 
of  the  square  root  law  to  such  a  complex  restriction  as 
a  control  valve,  especially  under  extreme  operating  con¬ 
ditions.  Except  in  unusual  circumstances,  the  error  result¬ 
ing  from  the  use  of  the  square  root  law  is  seldom  of  suf¬ 
ficient  magnitude  to  justify  complicating  the  sizing  pro¬ 
cedure  by  corrections  which,  in  many  instances,  may  be 
extremely  difficult  to  correlate  to  the  case  at  hand. 

The  formulas  for  steam  and  gases  include  a  density 
correction  which  is  a  function  of  the  outlet  pressure  psi 
(P2).  This  is  an  assumption  which  is  not  strictly  true, 
as  the  exact  correction  should  be  some  intermediate  value 
between  the  inlet  and  outlet  pressures.  The  use  of  the 
outlet  pressure  is  a  conservative  simplification,  tending 
to  underrate  the  valve  capacity  up  to  approximately  15% 
at  the  critical  pressure  ratio.  Although  the  use  of  the  out¬ 
let  pressure  P2  in  the  compressible  flow  formulas  which 
follow  may  somewhat  underrate  the  valve  capacity,  there 
is,  as  yet,  no  general  agreement  of  test  procedures,  nor 
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sufficient  data  by  independent  investigators  to  generalize 
on  the  extent  of  the  actual  deviation. 

It  should  be  recognized  that  present  valve  sizing  pro¬ 
cedures  are  based  on  assumptions  that  are  not  strictly 
valid  and  on  theory  which  in  many  instances  is  inad¬ 
equate.  However,  without  the  use  of  simplified  theory  and 
reasonable  assumptions,  the  practical  problem  of  sizing 
becomes  hopelessly  complicated.  Although  it  is  based  on 
experimental  data  and  corrected  for  body  losses  and  effi¬ 
ciency  of  the  port  and  passages,  the  experimental  de¬ 
termination  of  the  valve  does  not  take  into  account  the 
variations  of  the  characteristics  of  the  fluid  in  question; 
the  changes  in  the  state  of  the  fluid  or  the  wide  variations 
of  pressure  drop  and  velocity  which  may  exist  in  various 
installations.  It  is  in  this  region  that  the  rule  of  thumb, 
based  on  experience  and  rational  assumptions,  is  neces¬ 
sary.  Improved  techniques  and  more  exact  determinations 
of  the  behavior  of  fluids  under  various  conditions  may 
improve  the  theoretical  accuracy,  but  the  overall  accuracy 
will  still  be  limited  somewhat  by  the  difficulty  of  evaluat¬ 
ing  operating  conditions. 

Sizing  Procedure 

To  determine  valve  size. 

Given:  All  flowing  conditions. 

Solve:  For  C,,  and  select  valve  size  for  the  type  of 
valve  under  consideration  from  Manufactur¬ 
er’s  Table  of  rating  vs  valve  size. 

To  determine  valve  capacity. 

Given :  C„  and  flowing  conditions. 

Solve:  For  capacity  V  in  U.  S.  gpm  of  liquid 

Q  in  cfh  gas  at  14.7  psia  and 
60F. 

W  in  pounds  of  steam  per  hour. 


For  liquid 


Cv  =  V  \ 

'  A/’ 

(1) 

II 

/  AP 
^  G 

(2) 

where 

V 

AP 

=  flow,  gpm  (U.  S.) 

=  pressure  drop  at  maximum  flow,  psi 

G  =  specific  gravity  (water  1.0) 

Cv  =  valve  flow  coefficient 
Wlien  flowing  temperature  is  above  200F,  use  specific 
gravity  and  quantity  at  flowing  condition. 

For  gas 

Q 

Cv  =  -  (3) 

1360  V(A/0  P, 

1360  C„  V(AP) 

Q  = -  (4) 

VC  r. 


where 

Q  =  cu  ft  per  hr  at  14.7  psia  and  60F 
/S.P  =■  pressure  drop  at  maximum  flow, psi  (Pj  —  P^) 
Pi  =  inlet  pressure  at  maximum  flow,  psia 
Pi  =  outlet  pressure  at  maximum  flow,  psia 
G  =  specific  gravity  (air  =  1.0) 

I'a  =  flowing  temperature,  absolute  (460+  F) 

=  valve  flow  coefficient 

When  Pi  is  less  than  ^2  Pu  use  the  value  of  Pi/2  in 
place  of  V(AP)  Pi 

For  steam 

WK 

“  3  V(AP)  Pi 

^  _  3  V(AP)  Pi 
K 

where 

W  =  pounds  of  steam  per  hour 
AP  =  pressure  drop  at  maximum  flow,  psi 
Pi  =  inlet  pressure  at  maximum  flow,  psia 
Pi  —  outlet  pressure  at  maximum  flow,  psia 
A  =  1  +  (0.0007  X  F  superheat) 

C„  =  valve  flow  coefficient 
When  Pi  is  less  than  ^  Pi,  use  the  value  of  Pi/2  in 
place  of  V  (AP)  Pi 

1 

The  steam  formula  has  been  set  up  using - 

0.00225  Pi 

in  place  of  the  specific  volume,  to  eliminate  the  need  for 
steam  tables. 


(5) 

(6) 


Note:  The  flow  of  compressible  fluids  through  a  re¬ 
striction  reaches  a  saturation  velocity  when  the  differen¬ 
tial  pressure  is  increased  to  approximately  50%  of  the 
inlet  pressure.  This  critical  pressure  ratio  varies  with  the 
composition  of  the  fluid.  The  average  value  of  one-half 
the  absolute  inlet  pressure  is  well  within  the  tolerance 
established  by  the  formulas. 


For  vapors  other  than  steam  (general  formula-weight 
basis) 


where 

W  =  pounds  of  vapor  per  hour 
AP  =  pressure  drop  at  maximum  flow,  psi  (Pi — Pg) 
Vi  =  specific  volume  (cu  ft  lb  at  outlet 
pressure  P* 

Pi  =  inlet  pressure  at  maximum  flow,  psia 
Pg  =  outlet  pressure  at  maximum  flow,  psia 
Cv  =  valve  flow  coefficient 
When  Pg  is  less  than  I/2  Pi,  use  the  value  of  Pi/2  in 
place  of  (AP)  and  use  P*  corresponding  to  Pi/2. 
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A  ceramic  specimen  begins  to  melt  at  the  focal  spot. 


(Below)  Principle  of  solar  furnace  is  illustrated  os  smoker  lights 
up  by  using  o  flashlight  reflector. 


SOLAR 

FURNACE 

DEVELOPS 


8500  F 


(Below)  A  steel  rod  in  Convoir's  solar  furnace  becomes  white 
hot  in  seconds  as  the  end  is  held  at  the  focal  point.  Metal 
cylinder  can  be  moved  down  to  shade  the  specimen,  permitting 
control  of  heat. 


Rays  from  the  sun  ore  collected  by  a  1 0-ft  aluminum  mirror 
ond  reflected  to  a  dime-size  focol  point  in  Convoir's  solar 
furnace.  When  sky  conditions  are  ideal,  the  furnoce  can 
develop  a  temperature  of  8500F. 

The  largest  solar  furnace  in  this  country  is  now  being 
used  by  Convair’s  San  Diego  division  to  study  vari¬ 
ous  metals  and  ceramic  materials  in  connection  with 
several  research  projects.  Originally  designed  by  Dr, 
Willi  M.  Conn,  the  furnace  was  used  at  Rockhurst  College 
before  Convair  acquired  it  recently. 

The  basic  part  of  the  instrument  is  a  120-inch  diameter 
polished  aluminum  mirror  formed  into  a  parabolic  reflec¬ 
tor.  Made  of  ^-inch  aluminum,  the  reflector  draws  its 
power  from  a  10,000F  heat  source — the  sun’s  surface. 
Rays  from  the  sun  are  collected  by  the  huge  mirror  and 
reflected  to  a  focal  point,  forming  a  5/16-inch  diameter 
image  of  the  sun  at  a  distance  of  34  inches  from  the 


center  of  the  mirror.  Materials  being  tested  are  held  by 
metal  jaws  at  this  dime-size  focal  point. 

The  intense  heat  at  the  focal  point  melts  a  steel  bolt 
in  a  matter  of  seconds.  When  sky  conditions  are  ideal, 
the  furnace  can  develop  a  temperature  of  8,5()0F.  The 
temperature  produced  by  an  oxyacetylene  torch,  by  com¬ 
parison,  is  around  5800F. 

F.  W.  Fink,  chief  engineer,  Convair’s  San  Diego  divi¬ 
sion,  said  Convair  has  found  several  advantages  in  using 
the  solar  furnace  for  research  projects.  Heating  is  accom¬ 
plished  under  very  pure  conditions  and  in  an  oxidizing 
atmosphere.  There  is  no  interference  from  electric  or 
magnetic  fields  or  gases  which  often  occurs  when  other 
types  of  furnaces  are  used. 

A  bridge  structure  spanning  the  mirror  a  short  dis¬ 
tance  beyond  the  focal  spot  supports  the  specimen  holder. 
After  part  of  the  sample  melts,  adjacent  regions  are 
moved  into  the  focal  spot  by  means  of  a  motor-driven 
screw.  The  bridge  also  supports  a  cylindrical  barrel  about 
18  inches  in  diameter.  This  is  used  to  shade  a  part  of  the 
mirror  from  the  specimen  so  that  the  amount  of  solar 
radiation  concentrated  on  the  specimen  can  be  controlled. 


Heat-Loss  Graph  for  Specifying 
Block  Insulation  Thickness 


Determining  the  thickness  of  thermal  insulation 
which  should  be  applied  on  heated  industrial  equip¬ 
ment  can  be  either  a  standardized  selection  or  an  indi¬ 
vidual  design  procedure.  Standard  thicknesses  for  various 
operating  temperatures  may  be  adopted  for  company¬ 
wide  use,  avoiding  the  need  for  reconsideration  of  specifi¬ 
cations  on  each  new  job.  On  the  other  hand,  the  cost  of 
insulating  materials  and  installation  may  be  weighed 
against  the  cost  of  heat  loss  to  obtain  the  most  economical 
insulation  thickness  under  expected  operating  conditions 
and  equipment  life.  The  designer  usually  finds  standard 
thickness  (such  as  in  Table  1)  are  satisfactory  when  the 
cost  of  heat  in  a  new  installation  is  about  equal  to  that 
on  which  previous  jobs  have  been  based.  However,  when 
the  cost  of  heat  is  unusually  high  or  low  or  when  a  job 
‘  is  particularly  large,  a  closer  investigation  of  the  most 
economical  insulation  thickness  is  certainly  justified  by 
the  resulting  savings  in  fuel  dollars.  .  , 

The  heat-loss  graph  has  been  designed  to  help  the  en¬ 
gineer  and  specifier  in  determining  the  most  economical 
thickness  of  mineral  wool  block  or  board  insulation  in 
specific  cases,  without  requiring  repeated  calculations. 


TABLE  1.— RECOMMENDED 
MINERAL  WOOL  BLOCK 

MINIMUM  THICKNESS  OF 
OR  BOARD  INSULATION 

Temperature,  F 

Thickness,  Inches 

up  to  200 

1 

200-400 

11/2 

400-500 

2 

500-600 

2/2 

600-700 

3 

700-900 

3/2 

900-1100 

4 

1 100-1300 

4/2 

1300-1500 

5 

1500-1600 

5/2 

Hot-surface  temperature  and  fuel  cost  per  million  Btu  are 
fixed  by  the  application,  while  the  required  data  on  ma¬ 
terials  and  installation  costs  are  obtained  from  insulation 
contractors  or  manufacturers. 

To  use  the  graph,  start  at  hot-surface  temperature  on 
the  scale  at  the  lower  left  and  proceed  vertically  to  the 
given  block  or  board  insulation  thickness  on  the  curves 
at  left.  A  horizontal  line  through  this  point  intersects  the 
vertical  scale  in  the  center  at  both  heat  loss  per  hour  in 
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Fig.  1.  Cost  of  heat  loss  to  80F  ambient  still  air  from  bore  and  insulated  surfaces  using  mineral  wool  block  insulation. 
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TABLE  2.— EXAMPLE  COST  DATA 

Insulation 

Thickness, 

Inches 

Annual  Cost 
of  Heat  Loss 
from  Groph, 

$  per  sq  ft 

Annuol  Heat 
Savings  Over 
2-Inch 
Thickness, 

$  per  sq  ft 

Added  Material 
and  Installation 
Cost  (Approx.) 
Compared  to 
2-Inch 
Thickness 
$  per  sq  ft 

2 

0.50 

3 

0.35 

0.15 

0.26 

4 

0.27 

0.23 

0.54 

Btu  per  sq  ft  and  heat  loss  per  year  in  million  Btu  per 
sq  ft  for  continuous  operation  (annual  heat  loss  may  he 
adjusted  proportionately  when  operation  is  not  contin¬ 
uous).  Follow  with  a  line  through  heat  loss  on  the  center 
scale  and  through  cost  per  million  Btu  on  the  slanted 
scale  to  meet  the  righthand  scale  at  the  approximate  an¬ 
nual  cost  of  heat  loss  in  dollars  per  sq  ft. 

Assume  an  engineer  wants  to  determine  the  most  eco¬ 
nomical  thickness  of  mineral  wool  block  insulation  for  an 
industrial  oven  operating  continuously  at  710F  and  at  a 
fuel  cost  of  40  cents  per  million  Btu.  By  applying  the 
graph  (as  shown  by  the  dotted  lines)  he  obtains  and  tab¬ 
ulates  the  heat-loss  costs  for  tentative  insulation  thick¬ 
nesses  of  2,  3,  and  4  inches,  which  are  tabulated  in  the 
second  column  of  Table  2.  He  then  tabulates  the  added 
cost  (materials  and  labor)  to  provide  3  inches  or  4  inches 
as  compared  to  2  inches.  In  Table  2,  it  is  assumed  that 
3-inch  insulation  costs  26  cents  more  per  square  foot 
when  installed  than  2-inch  mineral  wool  blocks;  4-inch 
costs  54  cents  more  per  square  foot  than  2-inch. 

It  is  evident  that  3  inches  is  a  more  economical  thick¬ 
ness  than  2  inches,  if  the  oven  will  be  in  use  2  years  or 
longer.  A  thickness  increase  to  4  inches  saves  23  cents 
per  sq  ft  each  year  but  costs  54  cents  more  to  install 
initially  than  2  inches.  The  added  2  inches  of  insulation 
(4  inches  versus  2  inches)  would  take  less  than  3  years 
to  pay  for  itself  at  the  assumed  fuel  cost  of  40  cents  per 


million  Btu.  Thus,  selection  of  insulation  thickness  would 
he  governed  by  the  anticipated  operating  life  of  the  oven. 

From  the  hare-surface  heat  loss  scale  at  the  lower  left 
of  the  graph,  it  is  noted  that  the  bare  loss  at  710F  is 
about  3500  Btu  per  (sq  ft)  (hr)  at  80F  ambient.  At  the 
same  fuel  cost,  the  annual  cost  of  heat  loss  (without  in¬ 
sulation)  would  be  about  $22  per  sq  ft. 

It  may  be  necessary  to  consider  factors  other  than  ma¬ 
terial  and  installation  costs  in  determining  economic  in¬ 
sulation  thickness.  However,  the  costs  of  materials  and  in¬ 
stallation  are  almost  always  far  more  important. 


Assumptions  in  Graph 


Heat  loss  in  plotting  the  graph  is  given  by  the  expres¬ 
sion 


t  -  80 

U  =  -  (1) 

X  1 


-  +  - 

k  c 


where  U  =  overall  rate  of  heat  loss,  Btu  per  (hr)  (sq  ft) ; 
t  =  hot-surface  temperature,  F;  80  =  assumed  constant 
ambient  temperature,  F;  a;  =  insulation  thickness,  inch; 
k  =  thermal  conductivity  of  insulation,  Btu  per  (hr) 
(sq  ft)  (deg  F  per  inch) ;  c  =  surface  conductance  factor 
assumed  constant  at  a  typical  value  of  2. 

Thermal  conductivity  is  given  by 

k  =  .32  +  .00025t  (2) 

representing  typical  design  values  for  mineral  wool  block 
or  board  insulation  for  heated  applications.  Temperature 
of  the  outside  insulation  surface  is  assumed  constant  at 
120F  in  converting  mean  temperature  to  hot-surface  tem¬ 
perature,  t  in  equation  (2). 

Because  of  the  several  assumptions  made,  the  graph 
cannot  be  expected  to  be  more  accurate  than  ±  15% 
although  most  results  ( with  reasonable  thicknesses  of  in¬ 
sulation)  will  be  quite  close  to  actual  values.  When  the 
graph  is  used  on  a  comparative  basis,  of  course,  greater 
accuracy  may  be  expected. 


Dehumidifier  Aids  Handling  of  Business  Machine 


Besides  greatly  improving  personal  comfort,  its  primary 
objective,  the  air  conditioning  system  installed  in  the 
executive  office  building  of  the  Kellogg  Company’s  main 
plant  at  Battle  Creek  has  eliminated  the  curling  and 
stretching  of  punched  cards  used  in  their  automatic  tabu¬ 
lating  equipment. 

This  trouble  resulted  from  the  tendency  of  paper  and 
cards  to  absorb  moisture  from  damp  air,  causing  them 
to  warp  so  that  it  was  difficult  to  run  them  through  the 
machines. 

Realizing  the  important  element  of  humidity,  the  air 
conditioning  system  installed  at  Kellogg  features  such 
control.  Two  Kathabar  Units,  manufactured  by  Surface 
Combustion  Corporation,  combined  with  after  heating 
and  cooling  coils  automatically  maintain  inside  conditions 


at  78F  and  45%  relative  humidity  regardless  of  the  out¬ 
side  variations  in  humidity  and  temperature. 
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HOT  PROCESSES 
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Engineering  Director 
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Design  considerations  for  both  canopy  hoods  and  ex¬ 
hausted  enclosures  for  hot  processes  differ  markedly  from 
those  associated  with  ordinary  exhaust  situations.  Convec¬ 
tion  currents  and  thermal  head  are  two  of  the  Influences 
analyzed  here.  This  Reference  Section  is  based  on  a  chap¬ 
ter  in  the  author's  forthcoming  book,  Plant  and  Process 
Ventilation,  soon  to  be  published  by  The  Industrial  Press. 


The  term  canopy  hood  in  the  present  treatment  in¬ 
cludes  any  suction  opening  that  is  located  above  a 
source  of  contamination,  regardless  of  its  shape  or 
height  above  the  source  it  is  intended  to  service.  It  may 
take  the  form  of  a  large  positive-flow  roof  ventilator  di¬ 
rectly  above  a  large  scale  heat  process;  a  suction  grille 
in  a  ceiling  above  a  hot,  fuming  process;  or  a  low- 
hanging  pyramid-shaped  hood  above  a  tank. 

A  low-hanging  canopy  hood  above  a  cold  process  is 
essentially  the  same  as  a  booth,  having  four  open  faces 
instead  of  a  single-plane  opening.  Design  of  such  a  booth 
is  based  on  development  of  a  design  face  velocity  by 
forced  induction  of  a  calculated  amount  of  the  surround¬ 
ing  room  air.  In  a  great  many  cases,  however,  the  canopy 
hood  ’s  really  intended  to  function  as  a  receiving  hood 
for  hot  gases,  fumes,  or  smoke,  and  design  of  such  a  hood, 
beyond  the  specification  of  shape,  dimensions,  and  posi¬ 
tion,  consists  principally  in  a  sound  analysis  of  the 
rate,  g*,  at  which  contaminated  hot  air  is  delivered  to  the 
face.  The  receiving  hood  is  disposed  at  a  point  along  the 
axis  of  delivery,  and  the  exhaust  rate  is  properly  specified 
to  be  at  least  equal  to  the  delivery  rate.  Therefore,  velocity 
contours,  which  must  be  considered  in  design  of  suction 


hoods  for  cold  processes,  have  no  place  in  the  design  of 
receiving  hoods.  The  basic  difference  is  illustrated  in 
Fig.  1. 

Canopy  hood  installations  frequently  have  a  common 
failing.  If  the  contaminant  be  a  visible  dust  or  fume,  hot 
air  can  be  seen  curling  outward  under  the  rim  of  the  hood 
to  escape  into  the  general  room  air,  exactly  analogous  to 
the  way  water  would  overflow  the  rim  of  a  vessel  if  the 
supply  rate  exceeds  the  rate  of  withdrawal  (Fig.  2).  The 
cause  of  such  air  escape  is  identical  with  that  in  the  water 
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Hot  Fuming  Tont 


Lett  remperoture  Dust  Source 
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Fig.  1.  (o)  Velocity  contours  around  hood  over  cold  process 
ore  considered  in  setting  exhaust  rate  to  induce  design  veloc¬ 
ity  through  face  area  4xy.  (b)  Hood  over  hot  process  is  a 
receiver,  and  exhaust  rate  is  based  on  the  amount  delivered 
to  the  conopy  itself. 


HEATING  AND  VENTILATING’S  REFERENCE  SECTION 


Fig.  2.  When  exhoust  rate,  Q,  is  less  than  the  delivery  rate, 
Qe,  spillage  at  the  rim  in  (a)  is  exactly  analagous  to  the  water 
system  in  (b)  wt  ere  water  supply  rate  exceeds  pump  capacity. 


tank — hot  air  is  being  delivered  to  the  hood,  at  a  greater 
rate  than  the  rate  of  exhaust. 

Air  Flow  from  Hot  Bodies 

The  mechanism  of  conveclional  heat  loss  inc.udes  mo¬ 
lecular  conduction  through  a  thin  film  at  the  hot  surface 
to  the  adjacent  air  which  when  warmed  becomes  lighter 
than  surrounding  air  and  is  forced  to  rise,  its  place  being 
taken  by  cooler  air  in  the  vicinity.  The  rate  of  air  flow 
resulting  is  related  to  the  rate  of  convectional  heat  loss. 

The  velocity  with  which  a  mass  of  warm  air  rises  is 
determined  by  the  force  of  gravity,  and  its  magnitude  is 
expressible  in  terms  of  the  falling  body  formula, 
V  =  y/2gh.  Where  the  velocity  of  a  rigid  body  moving 
through  air  is  affected  by  the  frictional  air  resistance,  the 
motion  of  a  mobile  mass  of  air  is  influenced  by  the  rela¬ 
tive  turbulence  since  that  determines  the  rate  of  mixing 
and  dilution  with  the  surrounding  air. 

Consider  the  buoyant  air  currents  flanking  hot  sur¬ 
faces,  for  example  a  heated  vertical  panel  (Fig.  3).  If  the 
specific  gravity  of  the  general  mass  of  cooler  air  sur¬ 
rounding  the  rising  column  be  called  unity,  and  that  of 
the  hot  air,  Sh,  the  net  buoyant  head  responsible  for 
velocity  is 

=  (I  -  su)m 

where  m  is  the  height  of  the  column.  The  value  for  due 
to  temperature’  can  be  expressed  in  terms  of  absolute 
temperatures 


where  subscripts  c  and  a  refer  to  cooler  and  hotter  air 
masses.  The  formula  V/,  =  \/2g/i  then  becomes,  after 
converting  v^ffps)  to  Fftl  fpm)  and  giving  g  its  numerical 
value,  32.2. 

=  4IS0  (') 

This  can  readily  be  transformed  to  an  expression  for  air 
flow  rate,  g,  by  multiplying  it  by  the  cross-sectional  area 
of  the  rising  stream.  However,  the  appearance  of  in 
the  formula  raises  difficulties  in  its  application  to  prac¬ 
tical  problems.  Mixing  occurs  throughout  the  travel  of 
the  column,  hence  the  column  temperature  varies  in  pro¬ 
portion  to  the  quantity  of  cooler  air  entrained.  It  is  there¬ 
fore  desirable  to  proceed  to  elimination  of  the  tempera¬ 
ture  difference  term  if  possible. 


air  stream. 


-  /c  =-  n  -  r,  = 


H' 


0,  (go)  (0.24) 


(2) 


where  and  Tg  are  Fahrenheit  and  absolute  temperatures 
at  top  of  hot  air  column;  H'  is  sensible  heat  transfer  from 
process  to  air  stream  in  Btu  per  minute;  ph  is  density  of 
heated  air;  go  is  cfm  of  air  in  motion  at  top  of  heat  source. 


where  Ap  is  projected  area  of  the  object  or  of  the  hot  air 
stream. 

If  equations  (2)  and  (3)  could  be  set  equal  to  each 
other  a  useful  equation  for  go  would  result;  the  validity 
of  this  procedure  hinges  on  the  difference  between  T g  and 
r*.  The  term  Tg  represents  the  final  air  temperature  of 
the  leaving  air  stream  corresponding  to  the  complete  ab¬ 
sorption  of  the  heat,  H',  whereas  T*  is  the  average  tem¬ 
perature  in  the  column  (because  related  directly  to  m). 
The  error  in  assuming  equivalence  of  Fa  and  Tg  may  not 
be  serious  for  our  purposes. 


Combination  of  equations  (2)  and  (3)  gives: 


qo^  = 


(4) 


ThPh 


which  is  furlher  simplified  by  calling  pi,  ==  0.075 


where 


Tc  =  460  +  70  =  530 


go’’’  =  2.5  X  XO^Il'Aj^m  (5) 

go  =  20</JFAjm  (5a) 

go  =  air  induction  rate  at  upper  limits  of  hot  body, 
cfm 


Stream  Area.  Area  of  the  hot  air  stream  cross-section 
may  often  be  approximated  from  the  dimensions  of  the 
hot  body.  For  example,  in  the  case  of  horizontal  rods. 


Hot  Air  Stream 


Fig.  3.  Induction  of  air  flow  by  transfer  of  sensible  heot  from 
o  hot  verticol  surface  to  surrounding  air. 
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W.  C.  L.  Hemeon,  engineering  direc* 
tor  of  Industrial  Hygiene  Foundation  ^^|||||M|||||k 

ond  o  senior  fellow  of  Mellon  Institute, 
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studies  on  the  evoluotion  and  control  of  outdoor  air  pollution 
for  the  American  Iron  &  Steel  Institute.  His  technical  and 
scientific  papers  over  the  past  severol  yeors  gained  him 
notionor  recognition  and  hove  formed  the  nucleus  of  a  book, 
Piont  and  Process  Ventilation,  soon  to  be  published  by  The 
Industrial  Press.  His  original  analysis  of  exhaust  requirements 
for  hot  processes,  which  will  be  incorporated  os  o  chapter  in 
the  book,  is  summarized  in  this  section. 


TABLE  1.  COEFFICIENTS  FOR  CALCULATING  SENSIBLE 
HEAT  LOSS  BY  NATURAL  CONVECTION 


the  width  of  the  stream  is  very  close  to  the  diameter  of 
the  rod. 

The  air  stream  beside  a  vertical  plane  appears  to  thicken 
at  an  agle  of  4  to  5  degrees  with  the  plane  and  this  will 
serve  for  estimation  of  stream  areas  in  this  category. 

The  effective  stream  area  for  horizontal  planes  is  un¬ 
certain.  It  is  suggested  that  it  be  taken  to  be  equal  to,  or 
somewhat  less,  than  the  area  of  the  plane  itself. 

Heat  Loss — H\  Heat  loss,  H',  is  readily  estimated  from 
well-established  formulas.  Note  that  total  heat  loss  in¬ 
cludes  radiation  losses  which  do  not  concern  one  in  this 
application.  Convectional  heat  loss  formulas  for  all  shapes 
are  similar  in  form,  and  do  not  vary  greatly  in  absolute 
values.  The  he  coefficients  summarized  in  Table  1  are  for 
use  in  the  formula: 


gests  that  the  dimension  for  m  may  be  the  same  as 
though  it  were  disposed  vertically,  i.e.,  the  horizontal 
diameter.  The  uncertainty  regarding  the  proper  value  for 
stream  area,  referred  to  above,  is  considerably  greater, 
and  indeed  of  more  importance  because  q  is  proportional 
to  the  two-thirds  power  of  area  and  only  to  the  cube  root 
of  m.  There  is  need  for  experimental  investigation  on 
these  points. 

The  preceding  discussion  is  concerned  with  the  magni¬ 
tude  of  air  flow,  qo,  at  the  upper  boundary  of  a  hot  body. 
The  flow  rate,  qg,  at  the  hood  level,  after  mixing  and  dilu¬ 
tion  has  occurred,  is  discussed  later  (see  “High  Canopy 
Hoods”) . 


Low  Canopy  Hoods 

One  category  of  canopy  hood  includes  those  that  are 
mounted  above  horizontal  hot  surfaces  with  vertical  dis¬ 
tances  not  much  greater  than  three  feet.  Some  simplified 
relationships  can  be  derived  on  the  basis  of  the  assump¬ 
tions  indicated  in  the  following.  Considering  the  rising 
air  column  to  be  about  the  area  of  the  horizontal  heated 
surface  below,  it  can  reasonably  be  inferred  that  little 
mixing  with  room  air  occurs  during  its  short  vertical 


where  hg  is  the  convection  coefficient;  is  the  surface 
area  emitting  heat,  which  is  not  to  be  confused  with  area 
of  stream  cross-section,  Ap;  At  is  temperature  difference 
between  hot  skin  temperature  and  room  air  temperature; 
II',  as  before,  is  Btu  per  min.  The  prime  exponent  has 
been  used  to  remind  the  reader  that  it  is  the  minute  rate, 
whereas  heat  losses  are  conventionally  calculated  on  an 
hourly  basis.  Heat  loss  rates  are  further  summarized  in 


V alues  for  m.  In  the  case  of  vertical  planes,  i 
viously  the  height  of  the  plane  itself.  For  hori¬ 
zontal  cylinders  it  is  the  diameter.  It  is  not  im¬ 
mediately  obvious  what  the  dimension  of  m  for 
horizontal  planes  should  be. 

Comparison  of  the  coefficients  for  large  ver¬ 
tical  and  horizontal  plates  shows  that  heat  trans¬ 
fer  is  greater  only  by  about  25%  for  horizontal 
planes  which,  together  with  the  relation  be¬ 
tween  V  and  m  shown  in  equation  (1).  sug- 


Fig.  4.  Heat  transfer  fram  variaus  hat  bodies  to  air. 
Where  vertical  cylinder  is  less  than  2  ft  high,  multi¬ 
ply  H'/A  from  curve  2  by  appropriate  factor  listed 
in  Table  1. 


200  300  500  700  1000  2000  3000  5000 

at,  F;or  ai/m  fl;or  at/m*  inch** 


Shape  or  di^poMiion  of 
heat  surface 

Natural  convection 
heat  loss  coefficient,  Ac 

Vertical  plates,  over  2  (t  high 

0.3(,i/)*'* 

Vertical  plates,  le-s  than  2  ft  high 
(X  =  height  in  ft) 

ItoriMniai  plates,  facing  upward 

0.38(,i/)''< 

Horizontal  plates,  facing  downward 

0.2(.y()‘'* 

Single  horizontal  cyhnders 

(where  X'  is  diameter  in  inches) 

^^\x') 

Vertical  cylinders,  over  2  ft  high 
(same  as  horizontal) 

Vertical  cylinders  less  than  2  ft  high. 

multiply  A,  from 

formula  above  by  appropriate  factor 

below : 

Height 

Factor 

0  1  foot 

3.5 

0  2 

2.5 

0  3 

2  0 

0  4 

1.7 

0  5 

1.5 

1  0 

1  1 

Heat  loss  coefficient,  h,,  is  related  to  II',  a 

,  hr 

II’  =  -  .4  ,  ,1/ 

(M 

s  follows: 
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travel  and  that  the  total  air  flow  rate,  qz,  at  the  level  of  the 
hood  is  only  a  little  greater  than  the  initial  induction 
rate,  go,  hence  an  equation  for  qo  above  horizontal  heated 
surfaces  would  be  a  useful  indication  of  the  exhaust  re¬ 
quirements  for  such  low  hoods. 

Where  no  heat  from  steam  is  involved,  the  value  of  con- 
vectional  heat  from  a  horizontal  plane  is  given  by 

where  Ag  represents  not  only  the  horizontal  hot  surface 
from  which  the  convection  currents  originate  but  also  the 
face  area  of  the  canopy  hood.  When  this  expression  is 
substituted  in  equation  (5),  noting  that  in  this  instance 
Ag  —  Ap,  one  obtains 

qo/Ag  =  5.4m‘/®(  (6) 

Steaming  Tanks 

A  similar  simplification  can  be  produced  for  the 
case  where  the  heat  is  provided  by  steam  from  a  tank 
of  hot  water.  Letting  G  =  pounds  steam  evaporated  per 
minute  per  square  foot,  and  taking  the  latent  heat  to  be 
1000  Btu  per  pound,  we  have  ff'=1000  GAg.  On  sub¬ 
stituting  this  value  in  equation  5,  one  obtains: 

3 

q/Ag=290  yJGm  (7) 

It  is  emphasized  again  that  these  relationships  require 
substantiation  by  experimental  investigation.  At  this  writ¬ 
ing,  such  confirmation  of  them  is  lacking. 

Booths  and  Partial  Enclosures  Above  Hot  Surfaces 

Booth-type  hoods  which  enclose  the  space  above  hot 
surfaces,  such  as  pots  of  molten  metal  are  canopy  receiv¬ 
ing  hoods  identical  in  their  characteristics  with  ordinary 
canopy  hoods  which  lack  sidewalls.  This  may  not  at  first 
be  obvious  but  is  easily  demonstrated.  Consider  a  canopy 
hood  without  side  shields,  above  a  rectangular  tank  of 
molten  metal.  Clearly,  a  vertical  baffle  could  be  inserted 
along  either  center  line,  extending  from  the  hood  face 
down  to  the  hot  surface,  without  modifying  the  air  flow 
pattern  in  any  way,  since  the  baffle  would  coincide  with 
a  plane  of  air  flow  symmetry.  The  hood  of  Figure  5(b) 
operates  like  one-half  of  a  canopy  hood  with  a  vertical 
baffle  (the  back  wall).  Now,  additional  baffles  could  be 
erected  as  in  Fig.  5a,  and,  since  they  would  coincide  with 


Fig.  5.  Three  booth  hoods  in  (o)  operate  exactly  os  hood  (b) 
which  is  actually  o  half  of  a  canopy  hood. 


the  stream-lines  of  air  flow,  there  would  be  no  alteration 
in  the  flow  pattern.  The  baffles  described,  however,  have 
resulted  in  a  series  of  booths  over  the  tank.  It  follows, 
therefore,  that  specifying  face  velocity  at  a  booth,  or 
similar  partial  enclosure,  over  a  hot  surface  is  an  incorrect 
basis.  Like  any  canopy  hood,  the  ventilation  rate  should 
be  specified  in  relation  to  the  flow  rate  of  thermally  in¬ 
duced  air  flow. 


1 


Small  Area  Heat  Sources  Under  Large,  Low  Hoods 

Previous  discussion  has  dealt  with  heated  horizontal 
surfaces  with  areas  about  the  same  as  the  face  area,  in 
plan,  of  the  hood.  Additional  factors  need  consideration 
where  the  induced  column  of  hot  air  is  small  in  area 
relative  to  the  hood,  the  area  of  the  latter  being  deter¬ 
mined  by  other  considerations  such  as  the  following: 

(a)  The  source  of  heated  air  is  in  motion,  or  is  inter¬ 
mittently  shifted  within  certain  boundaries.  For  example, 
in  pouring  lead  or  high-lead  bronze  by  ladle  into  molds 
disposed  in  a  long  row,  a  long  narrow  canopy  hood 
might  be  employed  to  receive  the  fume-laden  air  regard¬ 
less  of  the  location  of  the  ladle  source.  Similarly,  pouring 
may  take  place  in  molds  moving  on  a  conveyor,  but  the 
required  pouring  rate  does  not  permit  a  fixed  position 
for  the  ladle. 

(b)  The  source  may  be  fixed,  but  adjacent  operations 
or  contaminant  sources  of  different  character,  dictate  the 
need  for  a  hood  larger  than  necessary  for  the  hot  air 
column  alone.  A  hot  plate  in  a  laboratory  hood  illustrates 
this  case.  It  has  already  been  shown  that  a  booth  enclosing 
a  hot  body  requires  the  same  kind  of  analysis  as  a  canopy 
receiving  hood. 

The  key  to  performance  of  large  hoods  receiving  hot 
air  of  small  cross-section  relative  to  the  hood  face  area 
is  illustrated  by  the  following  example  (Fig.  6).  Suppose 
a  column  of  contaminated  hot  air  of  one  square  foot  area 
flows  at  a  rate  of  250  cfm  into  a  hood  having  a  face 
area  of  ten  square  feet  which  is  exhausted  at  a  rate,  also, 
of  250  cfm.  There  is  one  important  factor  in  this  situa¬ 
tion  operating  to  prevent  complete  control  of  the  con¬ 
taminated  air  stream.  Since  inflow  to  and  outflow  from 


Fig.  6.  Air  flow  pattern  in  o  large  area  hood  receiving  a 
smoll  hot  air  stream.  Even  where  Q=qi,  surges  may  carry  con¬ 
taminated  oir  out  of  the  hood  into  the  room. 
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the  hood  interior  are  equal,  and  inflow  takes  place  entirely 
through  one  tenth  of  the  hood  face  area,  there  is  no  net 
air  motion  inward  nor  outward  through  the  remaining 
nine  tenths  of  the  hood  face.  Actually,  turbulence  univer¬ 
sally  prevalent  in  any  air  space  will  cause  an  undulating 
spillage  of  interior  air,  hence  there  will  be  both  inward 
and  outward  flow,  averaging  zero,  through  the  entire 
remaining  area  of  the  hood  face.  The  greater  the  area 
of  the  hood  face,  the  greater  the  chance  for  extraneous  air 
currents  to  create  a  kind  of  “tidal  wave”  motion  in  the 
air  under  the  hood,  and  result  in  spillage  near  the  edges. 
Since  the  air  within  the  hood  interior  will  always  be 
contaminated  air,  the  spillage  will  carry  a  portion  of  the 
contaminant  with  it. 

It  is  clear  from  this  analysis  that  the  dimensions  of 
the  hood  face  should  not  be  greater  than  those  of  the 
column  cross-section,  unless  the  exhaust  rate,  Q,  is  made 
greater  than  qz  by  an  amount  sufficient  to  create  a  brisk 
velocity  through  the  inactive  marginal  areas.  This  means 
exhaust  capacities  equal  to  the  hot  air  supply  rate  plus 
an  amount  sufficient  to  create  controlling  face  velocities. 

Q  =  qz  +  VAf 

where  Q  is  the  required  exhaust  rate,  qz  is  the  hot  air 
induction  rate,  V  is  the  required  face  velocity  and  Af  is 
the  area  of  the  hood  face  not  occupied  by  the  entering 
air  current. 


rounding  air,  all  of  which  must  be  accommodated  by  the 
hood.  (See  Fig.  7.) 


Fig.  7.  By  mixing  with  surrounding  air,  fume  concentrotion 
becomes  more  and  more  dilute.  Hood  must  exhaust  the  entire 
volume  of  air. 


Values  of  V  required  are  somewhat  uncertain  within 
limits  as  with  controlling  velocities  in  other  situations — 
exterior  hoods  and  cold  process  enclosures.  Velocities 
of  100  to  150  fpm  may  be  adequate  in  most  cases  where 
room  air  turbulence  due  to  drafts  is  not  excessive.  Higher 
values  would  be  indicated  where  very  large  quantities 
of  a  contaminant  like  lead  fumes,  having  a  low  permissible 
concentration,  are  being  generated. 

A  device  which  may  occasionally  be  of  value  to  elimi¬ 
nate  tidal  surges  from  the  hood  interior  while  minimizing 
the  rate  of  exhaust  required  (where  for  mechanical  rea¬ 
sons  the  gross  hood  area  must  be  large  in  relation  to  that 
of  the  rising  air  column)  consists  of  baffles  across  the 
face  of  the  hood  of  such  extent  that  velocities  through 
the  net  area  of  openings  are  200  to  300  fpm  while  the 
gross  face  velocity  (cfm  per  square  foot  of  gross  face 
area)  is  75  to  100  fpm. 

High  Canopy  Hoods 

The  heated  air  stream  originating  from  the  surfaces 
of  a  hot  body  or  from  condensation  of  steam  mixes 
turbulently  with  the  surrounding  air  as  it  moves  upward, 
becoming  more  and  more  diluted  with  increasing  vertical 
distance.  The  “Low  Hood”  classification  is  intended  to 
cover  those  situations  in  which  the  relative  dimensions 
of  hot  body,  air  column,  and  receiving  hood  are  such 
as  to  minimize  the  importance  of  such  mixing.  The  “High 
Hood”  group  includes  those  where  the  vertical  distance 
between  source  of  heated  air  and  the  hood  is  great,  relative 
to  the  diameter  of  the  air  column  at  its  base.  Then  the 
vertical  flow  of  contaminated  air  at  the  hood  level  is  a 
function  of  both  original  flow  at  the  hot  surface  and  the 
quantity  of  air  with  which  it  has  become  mixed.  For 
example,  the  contanminant  may  be  entirely  contained  in 
an  air  stream  of  1,000  cfm  at  the  hot  body;  after  some 
vertical  travel  it  may  have  set  in  motion,  and  become 
mixed  with,  an  additional  flow  of  100,000  cfm  of  sur¬ 


Sutton  concerned  himself  with  the  mathematics  of  this 
problem  having  particularly  in  mind  the  rate  of  velocity 
decay  in  a  hot  gas  column  rising  from  a  chimney  top  in 
the  open  atmosphere  where  there  is  no  wind.  His  ex¬ 
pression  is  based  on  the  conception  of  a  point  source 
of  heat  so  that  an  effective  distance  term  must  be  derived, 
in  the  case  of  a  source  having  finite  dimensions,  by  ex¬ 
trapolation  backwards  to  a  hypothetical  point  source. 

Transformation  of  Sutton’s  equation  into  English  units, 
and  condensation  of  terms  gives  the  following  equation 
for  average  velocity,  V z,  of  the  rising  column  in  feet  per 
minute: 


Vz  = 


(8) 


Z° 


.20 


where  Z  is  the  effective  height  from  the  hypothetical  point 
source  to  the  location  of  interest,  in  feet;  and  H'  is  the 
rate  of  sensible  heat  transfer  to  the  air  column,  in  Btu 
per  minute.  (See  Fig.  8.) 

The  diameter  (instantaneous)  of  the  column,  in  feet,  is: 


Total  Flow 
Rate  Qt 


Point  Source 's.  \  / 
(By  Sttrepo/ofionj^M 


Fig.  8.  Dimensions  pertaining  to  equations  (10)  and  (11). 


HEATING  AND  VENTILATING'S  REFERENCE  SECTION,  AUGUST,  1954 


87 


A  combination  of  these  two  equations  by  qz  =  V A 
yields  an  expression  for  air  flow  qz  at  effective  height  Z, 

q,  =  7.4Z»'2  <'1i'  (10) 

The  extrapolated  distance  from  the  actual  heat  source 
to  the  hypothetical  point  source  may  be  taken  as,  ap¬ 
proximately, 

Z  =  Y,  -{-2B  (11) 

where  Y  is  the  distance  from  heat  source  to  hood  face, 
and  B  is  source  width. 

Diversion  from  Vertical  Flow  by  Cross  Currents 

Major  hazards  to  successful  performance  of  canopy 
hoods  are  adventitious  horizontal  currents  of  air  which 
may  tip  the  column  away  from  the  vertical  and  cause  it 
to  miss  the  hood.  Large  rising  streams  of  air  at  high 
temperature  with  their  greater  vertical  momentum  are 
less  easily  diverted  than  smaller  and  cooler  ones;  also, 
obviously,  the  action  is  likely  to  be  more  serious,  the 
greater  the  vertical  distance  of  travel.  If  the  diversion 
is  likely  to  be  only  slight,  larger  hoods  may  take  care  of 
it,  subject  to  the  face  velocity  limitations  discussed  pre¬ 
viously  under  “Low  Hoods.” 

The  same  hazard  may  be  encountered  in  low  hoods, 
but  there  is  more  frequently  opportunity  for  use  of  partial 
side  walls  as  baffles  to  intercept  room  air  currents. 

Problem — A  furnace  6  ft  in  diameter  discharges  fumes 
into  the  atmosphere  which  rise  rapidly  in  a  column  of 
hot  air.  It  is  proposed  to  erect  a  canopy  hood  for  ventila¬ 
tion  but  it  cannot  be  placed  closer  than  15  ft  above  the 
furnace.  The  furnace  releases  sensible  heat  to  the  air 
stream  at  a  rate  of  1,000  Btu  per  minute  (radiant  heat 
is  not  considered).  Calculate  the  rate  of  exhaust  required 
and  dimensions  of  the  hood. 

Solution — The  distance  Z  is 

Z  =  y  +  2fi  =  15  +  2(6)  =  27  ft 

H'  =  1,000  Btu  per  minute 

Hence,  qz  =  10,400  cfm,  from  equation  (10). 

20.88 

The  diameter  of  the  column  is  given  by  D  =  - , 

2 

but  we  shall  approximate  the  diameter  by  assuming 
Z 

D  =  —  to  simplify  what  is  at  best  only  an  estimate.  This 
2 

gives  D  =  14  ft. 

By  definitions  written  in  the  derivation,  this  pertains 
to  the  instantaneous  position  of  the  column,  allowing 
for  no  waver.  It  would  be  well,  then,  to  select  a  hood 
diameter  materially  larger,  say  20  feet. 

The  exhaust  rate  must  be  sufficient  to  accommodate 
10,400  cfm  arriving,  plus  an  additional  amount  sufficient 
to  induce  moderate  inward  velocities  through  the  “dead” 
areas  of  the  hood  opening,  in  accordance  with  the  ex¬ 
pression 

Q  =  qz  +  VA, 


where  A  is  the  difference  between  a  14  ft  square  area  and 
20  ft  square.  The  hood  size  selected.  Let  F  =  150  fpm. 
Then 

Q  =  10,400  +  150  (  200) 

=  40,000  cfm 

These  figures,  speaking  for  themselves,  illustrate  one 
reason  why  high  canopy  hoods  are  such  a  poor  control 
method.  In  this  example,  three  times  as  much  exhaust 
capacity  is  devoted  to  taking  care  of  increased  hood 
size  due  to  the  hazard  of  column  deflection  from  cross 
drafts. 

Double  Canopy  Hoods.  The  spillage  of  hot  air  at  the 
rim  of  the  canopy  receiving  hood  suggested  to  somebody 
long  ago  the  remedy  of  the  so-called  double  hood  in  which 
the  central  inner  space  of  the  main  hood  is  blocked 
off  by  an  inner  hood  of  slightly  smaller  dimensions. 
Thereby,  the  air  flow  is  concentrated  at  the  rim  of  the 
hood  structure,  with  only  a  portion  permitted  to  pass  to 
the  inner  space  through  a  small  orifice  in  the  apex  of  the 
inner  hood.  It  was  reasoned  that  since  hot  air  escaped 
at  the  rim  of  ordinary  hoods,  this  would  be  prevented 
by  disposing  the  major  part  of  the  exhaust  capacity  at 
this  point.  This  form  of  hood,  and  the  reasoning  behind 
it  has  had  rather  wide  acceptance,  and  it  is  therefore 
appropriate  to  examine  it  carefully  at  this  point  to  sep¬ 
arate  fact  from  fancy. 

It  should  be  clear  to  the  reader  from  the  preceding  ex¬ 
position  that  a  canopy  receiving  hood  can  function  prop¬ 
erly  only  when  the  buoyant  flow  of  hot  air  is  matched  by 
an  exhaust  capacity  at  least  as  great  in  magnitude.  This 
fact  cannot  be  circumvented  by  any  specially  designed 
shape  of  hood.  If,  therefore,  spillage  occurs  at  the  rim 
of  a  plain  hood,  this  will  not  be  prevented  by  inserting 
an  inner  piece  to  form  a  double  hood. 

We  have  seen  that  a  large  hood  is  subject  to  spillage 
from  its  interior  by  tidal  surges,  the  remedy  for  which 
is  in  the  exhaust  of  additional  air  and,  if  possible,  by 
including  baffles  in  the  hood  face.  The  inner  piece  of  a 
double  hood  could  be  said  to  function  as  a  hood  face 
baffle,  but  the  areas  of  orifices  in  the  double  hood  are 
designed  for  air  velocities  of  1,000  to  2,000  fpm;  while 
for  resisting  tidal  spillage,  velocities  need  not  be  greater 
than  200  to  300  fpm.  Clearly,  then,  the  double  hood  as 
such  cannot  be  justified  on  the  basis  of  its  baffling 
function. 

Lateral  Exhaust  for  Hot  Processes 

The  horizontal  deflection  of  heated  air  into  an  ex¬ 
terior  hood  involves  an  interaction  of  forces  that  is  quite 
different  from  the  case  where  heat  is  absent.  It  is  now 
insufficient  to  specify  a  velocity  at  some  A^-distance  from 
the  hood  face  which  will  overcome  the  dispersing  effect 
of  room  air  currents.  Rather,  it  is  necessary  to  induce 
a  stream  of  air  toward  the  hood  which  will  overcome 
the  tendency  of  the  hot  contaminated  air  to  rise  buoyantly 
away  from  the  source  and  the  hood. 

While  the  relationships  have  not  been  quantitatively 
investigated,  a  qualitative  consideration  of  the  nature 
of  significant  forces  makes  it  apparent  that  the  required 
exhaust  rate  of -an  exterior  hood  must  be  a  function  prin¬ 
cipally  of  the  A-distance,  the  area  of  the  hot  air  column, 
and  the  thermal  head  developed  by  the  temperature  dif¬ 
ference  between  hot  air  and  room  air. 

Furthermore,  the  exhaust  quantity  must  be  greater  than 
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q^,  the  initial  air  induction  rate;  which  is  to  say  that, 
as  with  a  canopy  hood,  the  contaminant  can  be  exhausted 
only  by  withdrawal  of  all  the  air  with  which  it  is  mixed. 
The  lateral  exhaust  hood  must,  in  addition,  develop  the 
necessary  deflecting  force. 

Example:  A  hot  cylinder,  2  ft  in  diameter  and  3  ft 
high,  with  surface  temperature  of  1,050F  stands  vertically 
on  the  floor.  Toxic  fumes  are  volatilized  from  its  surface 
and  are  carried  in  the  vertically  moving  hot  air  currents 
set  in  motion  by  the  hot  cylinder.  In  connection  with  plans 
for  a  canopy  hood,  estimate  the  rate  of  flow  of  convec- 
tional  air  currents. 

Solution:  Equation  (5)  and  Table  1  apply. 

The  convectional  heat  loss,  H\  may  be  obtained 

as  follows. 


It  is  of  some  importance  in  the  design  of  ventilation  for 
hoods  and  enclosures  to  understand  the  thermal  forces 
responsible  for  such  escape. 

Heated  Air 

A  diagram  representing  the  conditions  in  an  exhausted 
enclosure  or  canopy  hood  which  is  filled  with  hot  air 
or  gases  from  a  process  is  shown  in  Fig.  9.  Pressure-flow 
relations  for  this  situation  are  described  by  the  expression, 

hfh  =  L  {I  —  5a) 

where  hth  is  the  thermostatic  head,  feet  of  air;  5*  is  the 
specific  gravity  of  the  interior  hot  air  relative  to  that  of 
the  cooler  room  air,  and  L  is  the  height  in  feet  of  the  mass 
of  hot  air  in  the  enclosure. 

T.  T, 

But  Sh  =  Sc  X  -  =  1  X  - 

Th  Tn 

where  Sc  =  specific  gravity  of  the  cooler  air  of  the  room, 
and  is  equal  to  unity,  since  it  is  made  the  point  of 
reference 


'  H  =  hcAs^t 

=  39,400  Btu  per  hr 
H'  =  657  Btu  per  min. 

Area  of  the  air  column,  Ag  may  be  taken  to  be  about 
equal  to  the  cylinder,  3.1  sq  ft. 

The  value,  m,  is  about  the  height  of  the  cylinder,  3  ft. 

Substitution  in  equation  (5)  gives 

=2.5X10^657)  (3.1)2(3) 
qo  —  780  cfm. 

If  the  hood  were  to  be  suspended  within  a  couple  of 
feel  or  so  above  the  top  of  the  cylinder,  we  can  assume 
no  significant  additional  mixing  with  surrounding  air  and 
would  thus  specify  an  exhaust  rate  of  about  1,000  cfm 
into  the  hood  to  exceed  the  delivery  rate,  780  cfm,  by  a 
suitable  margin. 

If  the  hood  face  dimensions  be  made  a  little  larger 
than  the  hot  air  column,  for  overhang,  say  3  ft  by  3  ft, 
then  an  additional  exhaust  is  required  as  indicated  by 
the  formula 

Q  =  q  +  AV 

Taking  for  V,  150  fpm, 

(?  =  780  +  (9-3.1)  150 

=  1,700  cfm  as  a  rounded  number 

ENCLOSURE  FOR  HOT  PROCESSES 

Exhausted  enclosures,  the  air  in  which  is  hotter  than 
the  outside  air,  may  permit  the  escape  of  air  with  con¬ 
taminant  through  openings  near  the  top  in  some  cir¬ 
cumstances.  This  phenomenon  may  sometimes  be  ob¬ 
served  in  drying  ovens  having  small  openings  or  cracks 
at  the  top  or  which  are  open  at  the  ends;  in  canopy  hoods 
with  access  openings  near  the  top;  and  even  from  the 
top  portion  of  the  doorway  to  a  room  in  which  large 
amounts  of  heat  are  generated  and  from  which  air  is 
being  exhausted.  It  may  also  be  observed  at  the  top  of  the 
face  of  an  exhausted  booth  which  contains  a  heated  pro¬ 
cess. 


Tc  =■  absolute  temperature  of  cooler  air 
T k  =  absolute  temperature  of  hot,  interior  air 

Thermal  head  then  becomes 


LA/ 


The  value  of  so  obtained  is  in  feet  of  air  and  may 
therefore  be  used  directly  in  the  equation  V  =  Cy/2gh 
to  ascertain  velocity  through  the  orifice,  where  C  is  the 
orifice  coefficient.  Therefore, 


V  =  CyJ 


2  X  32.2  X 


8.02  C^/— 

i  h 


LA/ 

n 


Note  that  v  =  velocity  in  feet  per  second. 


The  value  L  cannot  be  greater  than  the  vertical  depth 
of  the  hood  or  enclosure  although  it  might  be  less.  Or¬ 
dinarily  it  will  be  taken  as  equal  to  the  height  of  the 
enclosure,  or  the  distance  from  the  bottom  of  the  opening 
where  room  air  enters,  to  the  location  of  the  orifice. 

The  magnitude  of  A/  is  fixed  by  the  rate  of  generation 
of  heat,  H',  in  Btu  per  minute,  and  the  total  rate  of  ex¬ 
haust,  Q,  cfm. 

Since  H'  =  Q  (0.075)  (A/)  (0.24) 
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Fig.  10.  Illustration 
of  example  in  col¬ 
umn  at  right. 


Then  A/ 


=  58  - 

Q 


where  0.075  is  the  density  of  air  at  ordinary  room  temp¬ 
eratures,  0.24  is  specific  heat  of  air. 

r*  =  460  +  (room  temp.)  +  At 

Ordinarily  T*  =  530  +  At 

Orifice  Velocities  Due  to  Thermal  Head 

The  equation  for  velocity  can  be  transformed  further 
by  use  of  At  =  58H'/Q,  and  by  ^  =  VAf,  changing  from 
V  (fps)  to  V  (fpm),  and  using  an  appropriate  value  for 
C.  Very  commonly,  the  orifice  of  interest  will  be  sharp- 
edged  where  C  =  0.60. 

Also,  the  term  \/530  +  At,  which  occurs  in  the  trans¬ 
formation,  changes  only  slightly,  with  considerable  ranges 
in  At.  For  values  of  At  between  zero  and  200F  this  term 
is  always  within  ten  percent  of  25.  Substituting  these 
values  gives 

as  the  face  velocity  through  sharp  edge  openings  where 
the  temperature  rise  lies  between  zero  and  200F. 

If  At  is  greater,  then  a  constant  different  from  20  will 
apply  as  indicated  in  the  equation  summarized  in  Table  2. 


Preventing  Leakage 

The  most  important  application  of  the  relationships 
developed  in  the  preceding  section  is  in  estimating  the 
possibilities  of  spill  in  a  hood  or  enclosure  being  designed, 
and  in  designing  preventive  measures. 

It  is  clear,  in  the  first  place,  that  the  enclosure  should  be 
so  constructed  that  there  is  no  possibility  of  cracks  or 
other  orifices  in  its  upper  section.  This  is  especially 
important  in  design  of  ovens.  Where  orifices  cannot  be 
avoided  for  operational  reasons,  leakage  can  be  prevented 
by  adequate  exhaust. 

The  force  responsible  for  leakage  of  air  through  the 
orifice  is,  as  has  been  demonstrated,  the  thermostatic  head. 
If  the  exhaust  arrangement  be  such  that  a  negative  static 
pressure  is  created  inside  the  enclosure  equal  to  or  some¬ 
what  greater  than  the  thermostatic  head,  then  leakage  will 


TABLE  2.  AIR  VELOCITIES  THROUGH  A  SHARP-EDGE 
OPENING  DUE  TO  THERMAL  HEAD 


Teiiiporature 
elevation  in 
interior,  dei;  F 


Face  vel<xily, 
feel  per  niiiuile 


0-200 

F  =  20  ( -  ) 

\Aj/ 

200  400 

^  "  '**(  /I,  ) 

400  WX) 

OCX)  8IX) 

\  A/  / 

1/  =  14  { -  ) 

V  A,  J 

L  =  height  of  hot  air  tolunin,  feet. 

//'  »  sensible  heat  releasetl  to  air  Mreani,  Klu  |Kr  min. 
y1/  =  area  of  »harp-cdRC  o|ienitigs,  s(|  ft. 


be  prevented.  The  velocity  of  escape  through  orifices 
described  in  Table  2  are  therefore  those  which  must  be 
induced  by  an  exhaust  system  to  overcome  the  air  escape 
tendencies.  In  other  words  the  expressions  given  in  Table 
2  are  the  Required  Face  Velocities  for  Healed  Enclosures 
where  leakage  through  openings  at  the  upper  part  of  the 
enclosure  is  to  be  prevented. 

Example:  A  rectangular  laboratory  type  bood  is  6  ft 
high  from  bench  top  to  the  flat  top  of  the  enclosure.  The 
face  opening  is  4  ft  wide  and  3  ft  high  from  the  bench 
top.  It  encloses  a  hot  plate  which  burns  natural  gas  at  a 
rate  of  0.1  cfin.  (Heating  value  is  1,100  Btu  per  cu  ft) .  Air 
is  exhausted  from  the  hood  at  a  rate  to  induce  a  face 
velocity  of  60  fpm.  (See  Fig.  10.) 

Cracks  at  the  top  of  the  hood  amount  to  0.05  sq  ft. 
Calculate  the  velocity  and  volume  of  escape  of  interior 
air  through  these  cracks. 

Solution:  Using  the  expression,  V  =  8.02  C 

\/L  /S.l/Th,  assume  the  cracks  behave  as  sharp-edge  ori¬ 
fices  where  C  =  0.60.  The  height  of  hot  air  column,  L, 
may  be  taken  to  be  that  from  the  top  edge  of  the  opening 
to  the  top  of  the  enclosure  (6.3  =  3  ft.) .  Temperature  rise, 

H' 

A^,  is  given  by  At  =  58  — ,  where  H'  is  0.1  X  1,100, 

Q 

or  110  Btu  per  minute.  The  exhaust  rate,  Q,  is  60 
(4  X  3)  =  720  cfm.  Hence,  At  =  9  degrees.  The  ab¬ 
solute  temperature  of  interior  air,  T;,,  is  530  -f-  9  =  539 
degrees.  Then 

V  =  8.02(0.60) 

=  1.1  fps  or  65  fpm. 

Rate  of  air  escape  through  cracks  is,  then,  0.05  X  72  = 
3V^  cfm. 

The  calculation  can  also  be  made  using  the  formula 


which  yields  the  same  result  within  approximately  10%. 
While  this  is  a  very  small  air  flow,  it  may  be  significant 
where  the  interior  air  is  highly  malodorous,  or  where 
radioactive  contaminants  are  being  handled. 
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Centrifugal  Pumps— Impellers 
and  Wearing  Rings 


IGOR  J.  KARASSIK  and  ROY  CARTER 


Centrifugal  Pump  Division,  Worthington  Corp.,  Harrison,  N.  J. 


Third  in  a  series  of  independent  articles  on  various  aspects 
of  centrifugal  pump  design  and  selection,  this  discussion 
analyzes  the  forms  and  functions  of  impellers  and  the 
structure  of  wearing  rings. 


The  impeller  is  the  heart  of  the  centrifugal  pump. 

It  rotates  the  mass  of  the  liquid  and  the  peripheral 
speed  of  its  vane  tips  determines  the  head  produced  or 
the  working  pressure  of  the  pump. 

On  the  basis  of  the  supply  to  the  impeller  inlet,  im¬ 
pellers  are  classified  as  (a)  single  suction  impellers  and 

(b)  double  suction  impellers.  A  single  suction  impeller 
is  one  where  the  liquid  pumped  enters  the  impeller  suc¬ 
tion  on  one  side  only,  while  a  double  suction  impeller 
is,  in  effect,  two  single  suction  impellers  arranged  back- 
to-back  in  a  single  casting,  so  that  the  liquid  pumped 
enters  the  impeller  from  both  sides.  The  suction  chambers 
located  at  each  side  of  the  impeller  are  connected  to  a 
common  suction  passage  and  a  single  suction  nozzle. 

Single  suction  impellers  are  preferred  in  certain  appli¬ 
cations  for  structural  reasons.  End  suction  pumps  with 
single  suction  overhung  impellers  present  certain  advan¬ 
tages  which  cannot  be  obtained  with  a  double  suction 
impeller.  Thus,  in  general,  all  radially  split  casings  house 
single  suction  impellers.  Because  an  overhung  impeller 
does  not  require  the  extension  of  a  shaft  into  the  impeller 
suction  eye,  single  suction  impellers  are  preferred  for 
pumps  handling  suspended  matter  such  as  sewage.  In 
multi-stage  units,  the  use  of  double  suction  impellers 
carries  with  it  certain  shortcomings  which  have  led  to  an 
almost  universal  use  of  single  suction  impellers. 

The  single  suction  impeller  is  more  practical  than  the 
double  suction  type  in  small  capacity  units  for  manufac¬ 
turing  reasons,  since  its  waterways  are  not  divided  into 
two  very  narrow  passages. 

The  double  suction  impeller  is  favored  for  general  ser¬ 


vice,  single  stage,  axially  split  casing,  centrifugal  pump 
designs  intended  for  the  range  of  capacities  beyond  the 
field  of  end  suction  single  stage  pumps,  for  two  reasons; 
first,  it  is  theoretically  in  axial  hydraulic  balance  and, 
second,  the  greater  suction  area  available  in  a  double 
suction  impeller  permits  the  pump  to  operate  with  less  net 
absolute  suction  head  for  a  given  capacity  than  is  possible 
with  a  single  suction  impeller. 

The  shape  or  the  form  of  the  vanes  divide  impellers 
into  several  distinctive  types: 

(a)  The  straight  vane  impeller  (Fig.  1) ; 

(b)  The  francis  vane  impeller  (Fig.  2) ; 

(c)  The  mixed  flow  impeller  (Figs.  3  and  4) ; 

(d)  The  propeller  or  axial  flow  type  (Fig.  5). 

In  a  straight  vane  impeller,  the  surfaces  of  the  vanes 
are  generated  by  straight  lines  parallel  to  the  axis  of  ro¬ 
tation.  Vanes  of  this  type  of  impeller  are  also  called  single 
curvature  vanes. 

In  a  francis  vane  impeller  the  vane  surfaces  have  a 
double  curvature.  This  type  of  impeller  is  also  often  called 
the  francis  screw  vane  or  screw  vane  impeller. 

An  impeller  design  in  which  there  is  both  a  radial  and 
axial  component  of  flow  is  called  a  mixed  flow  impeller. 
It  is  generally  restricted  to  single  suction  designs  having 
a  specific  speed  above  4200.  Lower  specific  speed  types 
are  called  francis  vane  types.  Mixed  flow  impellers  having 
a  very  small  radial  flow  component  are  generally  classified 
as  propellers. 

A  true  propeller  or  axial  flow  impeller  is  one  having 
a  flow  solely  in  the  direction  of  the  axis  or  rotation,  in 
other  words,  strictly  axially. 


Fig.  I.  Straight  vane,  single  suction, 
closed  impeller. 


Fig.  2.  Francis  vane,  double  suction 
impeller. 


Fig.  3.  Mixed-flow  impeller. 
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Fig.  4.  End  view  of  mixed-flow  impeller  Fig.;5.  Axial  flow  impeller.  Fig.  6.  Non-clogging  impeller, 

shown  on  Fig.  3. 


In  addition,  there  are  a  great  number  of  impellers 
specifically  designed  for  a  particular  duty.  For  instance, 
for  handling  liquids  containing  rags,  stringy  materals  and 
solids  like  sewage,  the  conventional  impeller  design  with 
sharp  vane  edges  and  restricted  areas  is  not  suitable  as 
it  will  become  clogged.  Special  designs  with  blunt  edges 
and  large  waterways  have  been  developed  and  are  known 
as  non-clogging  impellers.  Such  an  impeller  is  shown  in 
Fig.  6.  For  pumps  up  to  12  to  16  inches  in  size,  these 
impellers  are  made  with  only  two  vanes.  With  larger 
pump  sizes,  three  or  four  vanes  are  generally  used. 

Impellers  are  also  classified  as  to  their  mechanical  con¬ 
struction,  such  as  a  completely  open  impeller,  a  semi-open 
impeller  and  a  closed  impeller. 

An  open  impeller  (Fig.  7  and  8)  consists  of  vanes  only, 
attached  to  a  central  hub  for  mounting  on  the  shaft  with¬ 
out  any  form  of  a  side  wall  or  shroud.  With  long  vanes 
this  is  structurally  weak  and  the  vanes  have  to  be  strength¬ 
ened  by  ribs  or  a  partial  shroud.  Generally,  open  impellers 
are  used  for  small  inexpensive  pumps  or  for  pumps 
handling  abrasive  liquids  in  which  the  impeller  rotates 
between  two  side  plates,  between  the  casing  walls  of  the 
volute  or  between  the  stuffing  box  head  and  the  suction 
head.  Because  of  the  clearance  between  the  blades  or 
vanes  of  the  impeller  and  the  side  walls,  there  is  a  certain 


Fig.  7.  Open  impellers.  Fig.  9.  Semi-open  impeller. 


amount  of  water  slippage,  similar  to  the  slip  in  a  recipro¬ 
cating  pump.  This  slippage  increases  as  wear  increases  the 
clearance  between  the  impeller  and  the  stationary  side 
plate.  To  restore  the  original  efficiency  it  is  necessary  to 
replace  both  the  impeller  and  the  side  plate,  a  much  larger 
expense  than  involved  for  closed  impeller  pumps  where 
simple  rings  form  the  leakage  joint. 

The  semi-open  impeller  (Fig.  9  and  10)  has  a  shroud, 
or  an  impeller  backwall.  This  shroud  may  or  may  not 
have  pump-out  vanes,  which  are  vanes  located  at  the 
hack  of  the  impeller  shroud.  Their  function  is  to  reduce 
the  pressure  at  the  back  hub  of  the  impeller.  An  additional 
feature  of  the  pump-out  vanes  is  that  should  the  pump 
handle  suspended  foreign  matter,  these  vanes  prevent  it 
from  lodging  back  of  the  impeller  and  interfering  with 
ihe  proper  operation  of  the  pump  and  of  the  stuffing  box. 

The  closed  impeller,  which  Is  almost  universally  used 
in  centrifugal  pumps  handling  clear  liquids,  has  shrouds 
or  enclosing  side  walls,  thus  forming  totally  enclosed 
waterways  in  the  impeller  from  the  suction  eye  to  the 
periphery.  While  this  prevents  the  slippage  of  water  that 
occurs  between  an  open  or  semi-open  impeller  and  its  side 
plates,  a  running  joint  must  be  provided  between  the 
impeller  and  the  casing  to  separate  the  discharge  and 
suction  chambers  in  the  pump.  This  running  joint  is 
generally  formed  by  a  relatively  short  cylindrical  surface 
on  the  impeller  shroud  rotating  within  a  slightly  larger 
stationary  cylindrical  surface.  By  making  one  or  both 
surfaces  renewable,  the  leakage  joint  can  be  renewed 
when  wear  causes  the  leakage  to  become  excessive. 

If  the  pump  shaft  terminates  at  the  impeller  so  the 
impeller  is  supported  by  bearings  on  one  side  only,  the 
impeller  is  called  an  overhung  impeller.  This  type  of  con¬ 
struction  is  most  advantageously  used  for  end-suction 
pumps  with  single  suction  impellers. 


Fig.  10.  Semi-open  impeller  with  pump-out  vanes.  Front  view 
at  left,  back  view  at  right. 
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The  inlet  of  an  impeller  just  before  the  section  at  which 
the  vanes  start  is  called  the  suction  eye.  In  a  closed  im¬ 
peller  pump  the  suction  eye  diameter  is  taken  as  the 
smallest  diameter  of  the  shroud.  In  determining  the  area 
of  the  suction  eye,  the  area  occupied  by  the  impeller  shaft 
hub  is  deducted. 

By  definition,  a  hub  is  the  central  part,  usually  cylin¬ 
drical,  of  a  wheel.  In  the  case  of  a  centrifugal  pump  im¬ 
peller  it  should  be  applied  to  one  part  of  the  impeller  only ; 
that  is  the  central  part  of  it  which  is  generally  bored  out 
to  receive  the  pump  shaft.  The  expression,  however,  is 
also  frequently  used  for  the  part  of  the  impeller  which 
rotates  within  the  casing  fit  or  within  the  casing  wearing 
ring,  in  which  case  reference  is  made  to  the  outer  impeller 
hub  or  to  the  wearng  ring  hub  of  the  shroud.  Parts  of  a 
double  suction  impeller  are  shown  in  Fig.  11. 

Wearing  Rings 

In  order  to  avoid  wear  at  the  adjacent  surfaces  of 
pump  casing  and  impeller,  separated  by  running  clearance 
joints,  removable  rings  are  used  at  such  joints.  The  wear 
is  then  taken  ‘on  a  part  or  parts  replaceable  at  a  lower 
cost  than  would  be  the  case  if  the  casing  or  the  impeller 
had  to  be  renewed. 

The  casing  wearing  ring,  sometimes  called  impeller 
guide  ring  is  a  removable  ring  inserted  in  the  casing  to 
protect  the  latter  from  wear  and  in  which  the  impeller 
running  joint  rotates. 

When  it  is  desired  to  protect  the  impeller  from  wear 
at  its  running  joint  within  the  casing  or  casing  ring,  the 
impeller  is  fitted  with  a  removable  ring  which  is  called 
an  impeller  wearing  ring. 

When  a  pump  has  renewable  rings  both  on  the  im- 
|)eller  and  in  the  casing,  it  is  said  that  the  pump  is  pro¬ 
vided  with  double  wearing  rings. 

Present  day  tendency  of  nomenclature  is  towards  the 
omission  of  “wearing”  using  merely  casing  ring,  impeller 
ring  and  double  rings. 

The  most  desirable  type  of  ring  construction  varies 
with  the  character  of  the  liquid  being  handled,  the  head 


Fig.  11.  Parts  of  double  suction  impeller. 

differential  across  the  leakage  joint,  the  rubbing  speed 
and  the  particular  pump  design.  Generally  speaking, 
pumps  have  ring  designs  which  the  manufacturers  have 
found  by  experience  to  be  suitable  for  the  service  for 
which  the  pump  will  be  used. 

Flat  ring.  A  flat  ring  is  a  type  of  wearing  ring  in  which 
the  leakage  joint  is  a  straight  annular  clearance  as  il¬ 
lustrated  in  Fig.  12  (a),  (b)  and  (c).  This  type  of  ring 
has  been  replaced  very  extensively  by  the  L  type  ring 
shown  in  Fig.  12  (e)  and  (f).  The  flat  and  L-type  rings 
are  the  most  commonly  used  types  of  rings. 

L-shape  ring.  The  L-shape  casing  ring,  or  the  nozzle 
type  ring  as  it  is  commonly  called,  takes  its  name  from 
the  fact  that  it  is  fashioned  in  the  shape  of  an  L  laid  on 
its  side,  with  the  short  bar  of  the  L  covering  up  the  radial 
face  of  the  impeller  or  impeller  ring  which  would  other¬ 
wise  be  exposed  to  the  incoming  flow.  This  construction 
avoids  the  emergence  of  the  wearing  ring  leakage  into  the 
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(c)  Flat  leakage  joint 
with  double  rings 


(d)  Step  type  leakage  joint 
with  double  rings 
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with  nozzle  type  casing  ring 

Fig.  12.  Various  wearing  ring  designs. 


(h)  Labyrinth  type  with 
double  ring  construction 
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suction  stream  at  an  angle  almost  perpendicular  to  the 
(low  of  liquid,  a  condition  which  would  cause  induced 
currents  and  hydraulic  losses.  The  leakage  joint  proper 
is  along  the  long  bar  of  the  L  with  the  clearance  on  the 
short  bar  of  the  L  being  large.  The  L-shape  ring  is  basic¬ 
ally  a  flat  ring  with  a  protecting  apron. 

Labyrinth  rings.  A  labyrinth  ring  has  two  or  more 
annular  clearance  leakage  joints  connected  by  relief  cham¬ 
bers  with  low  flow  velocities.  See  Fig.  12  (h).  As  the 
leakage  through  a  ring  is  a  function  both  of  the  area 
and  the  length,  the  longer  leakage  path  of  the  labyrinth 
ring  permits  the  use  of  a  larger  area  so  larger  clearances 
between  the  rotating  and  stationary  rings  can  be  used. 
The  step  ring  and  the  intermeshing  ring  are  both  sub¬ 
divisions  of  the  labyrinth  ring  group. 

A  labyrinth  ring  with  two  annular  clearance  joints  of 
different  diameters  involving  one  reversal  of  flow,  is 
often  called  an  intermeshing  ring.  See  Fig.  12  (g). 

'  A  step  ring  is  the  name  applied  to  a  wearing  ring 
design  utilizing,  in  effect,  two  flat  ring  elements  of  slightly 
different  diameters  on  the  total  width  of  a  leakage  joint. 
It  is  not  very  commonly  used.  See  Fig.  12  (d). 

Wearing  Ring  Location 

The  amount  of  leakage  thru  a  leakage  joint  is  con¬ 
trolled  by  three  major  factors:  the  area,  the  length  of  the 
[lath,  and  the  differential  pressure.  The  leakage  is  likewise 
somewhat  affected  by  the  manner  in  which  the  designer 
provides  acceleration  and  deceleration  of  the  flow  through 
the  clearance  joint.  To  obtain  the  minimum  area  so  the 
leakage  will  be  a  minimum,  it  follows  that  the  leakage 


Corrosion  of  Nickel 

The  National  Bureau  of  Standards  has  recently  completed 
a  long-range  study  of  the  corrosion  of  nickel  cast  irons 
in  soils.  From  measurements  on  pipe  specimens  after  ex¬ 
posure  to  different  soil  conditions  for  periods  up  to  11 
years,  it  has  been  possible  to  evaluate  the  effect  of  varying 
amounts  of  nickel  in  the  castings. 

The  study  included  samples  of  plain  cast  iron,  low-alloy 
cast-iron  pipe  (1.27  nickel,  0.32  copper;  1.17  Ni,  0.98 
Cu;  3.32  Ni),  low-alloy  cast-iron  plate  (2.08  Ni,  1.10  Cu; 
3.10  Ni),  and  specimens  of  high-alloy  cast-iron  pipe  (15.0 
Ni,  6.6  Cu,  2.6  Cr).  The  specimens  consisted  of  lengths 
of  pipe  10  to  14  inches  long  and  1.5  to  2.5  inches  in 
diameter.  Moisture  was  excluded  from  the  interior  by 
means  of  cast-iron  screw  caps  of  the  same  composition  as 
the  pipe.  As  an  extra  precaution  against  internal  cor¬ 
rosion,  the  inner  surfaces  of  the  specimens  were  coated 
with  heavy  grease. 

Weight  losses  and  depth  of  pitting  were  correlated  with 
the  composition  of  the  specimens  and  the  type  of  soil 
environment  to  which  they  were  exposed.  From  the  stand¬ 
point  of  both  criteria,  the  high-alloy  cast  iron  wgs  con¬ 
siderably  more  resistant  to  corrosion  than  either  the  plain 
cast  iron  or  the  low-alloy  cast  irons.  Except  in  cinders, 
the  deepest  pit  measured  on  the  high-alloy  specimens  was 
only  74  mils  after  14  years  of  exposure. 

In  the  low-alloy  cast  irons,  additions  of  nickel  up  to 
3%  were  found  to  reduce  initial  corrosion  in  poorly 


joint  should  be  at  the  smallest  possible  diameter,  and, 
thus,  the  logical  location  is  at  the  impeller  eye. 

Besides  having  the  disadvantages  of  increased  area 
and  of  increased  rubbing  speed,  locating  the  rings  at  the 
periphery  would  not  be  desirable  for  application  in  regular 
commercial  lines  as  the  impeller  diameters  used  in  the 
same  size  of  casing  vary  over  a  wide  range. 

Mounting  of  Wearing  Rings 

When  the  pump  casing  is  split  axially,  it  is  the  general 
practice  to  either  hold  the  casing  ring  in  place  by  means 
of  a  pin  which  engages  partly  in  the  ring  and  partly  in  the 
lower  half  of  the  casing  itself,  or  to  provide  a  tongue-and- 
groove  joint  in  the  lower  half  of  the  casing  so  that  the 
bolting  of  the  two  casing  halves  firmly  locks  the  casing 
ring  in  place  and  prevents  it  from  rotating.  If  the  pump 
casing  is  radially  split,  the  casing  rings  are  pressed  into 
the  casing  or  into  the  stage  piece  and,  sometimes,  bolted. 

Depending  upon  the  type  of  pump,  the  intended  service 
and  the  expected  frequency  of  impeller  ring  renewal,  the 
latter  may  be  pressed  or  screwed  on  the  impeller  hub.  In 
addition,  it  is  the  general  practice  to  hold  the  impeller 
ring  in  place  by  means  of  set  screws,  or  other  fastening 
devices. 

There  have  been  some  designs  of  wearing  ring  mount¬ 
ing,  where  the  impeller  ring  is  shrunk  onto  the  impeller. 
This  design,  of  course,  is  restricted  to  materials  which 
permit  such  an  assembly. 

Next  month  the  authors  will  analyze  the  significance 
and  control  of  axial  thrust. 


Cast  Irons  in  Soils 

drained  soils  of  low  resistivity,  but  this  advantage  was 
not  maintained  for  the  duration  of  the  tests.  Thus,  the 
weight  losses  of  the  low-alloy  cast  irons  exposed  for  the 
maximum  period  did  not  differ  greatly  from  the  losses 
of  the  plain  cast  iron.  Hence,  it  would  appear  that  the 
rates  of  corrosion  of  the  alloys  containing  as  high  as  3% 
nickel  decrease  less  with  time  than  do  the  rates  for  plain 
cast  iron  and  the  alloys  containing  smaller  amounts  of 
nickel. 

Measurements  of  hydraulic  bursting  pressure  were  also 
made  on  samples  of  the  nickel  cast  irons  after  exposure 
to  the  different  soil  conditions.  After  exposure  at  the  test 
sites  for  periods  up  to  11  years  and  storage  in  the  labora¬ 
tory  for  approximately  one  year,  most  of  the  specimens 
withstood  a  maximum  pressure  of  500  lb  per  sq  inch,  even 
though  the  subsequent  removal  of  the  corrosion  products 
revealed  numerous  holes  of  various  diameters.  Most  of 
the  low  values  of  bursting  strength  that  were  obtained 
probably  were  not  accurate  measures  of  the  strength  of 
the  corroded  pipe  at  the  time  of  its  removal  from  the 
soil  since  these  low  values  may  have  resulted  from  oxida¬ 
tion  of  the  corrosion  products  during  storage  or  damage 
to  the  pipe  in  handling  and  shipment.  Hence,  it  is  reason¬ 
able  to  assume  that  undisturbed  buried  cast-iron  pipe, 
even  in  an  advanced  state  of  graphitic  corrosion,  is  able 
to  withstand  the  minimum  pressure  required  of  class  150 
pipe. 
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A  PART  from  the  day  when  your  Correspondent  fell 
asleep  instead  of  writing  last  month’s  Letter,  there 
has  been  no  summer  in  these  Islands  since  H.  M.  Y.  Bri¬ 
tannia  arrived  in  The  Thames  with  the  Queen  on  board. 
Even  Blackpool,  which  claims  to  be  the  world’s  largest 
holiday  resort  with  5,000  hotels  and  boarding-houses  and 
7,000,000  visitors  annually,  offered  only  high  winds  and 
showers  of  rain  to  a  Conference  which  included  repre¬ 
sentatives  from  the  U.  S.  It  seems  not  inappropriate  there¬ 
fore  to  look  at  the  climate  control  arrangements  on  this 
ship,  more  especially  since  air  conditioning  aboard  ships 
was  featured  in  a  recent  issue  of  this  publication. 

All  at  Sea 

With  the  permission  of  Her  Majesty,  Sir  Victor  Shep- 
heard.  Director  of  Naval  Construction,  described  the 
Yacht  at  a  meeting  of  the  Institution  of  Naval  Architects 
in  London  on  April  7,  and  his  pap>er  will  be  published  in 
Volume  96  of  the  Institution’s  Transactions.  He  stressed 
the  urgency  which  affected  all  aspects  of  the  design  and 
construction  and  also  the  dual  purpose  of  the  ship.  De¬ 
signs  had  to  be  developed  simultaneously  for  the  roles  of 
Royal  Yacht  and  Hospital  Ship.  Certain  features  have 
been  embodied  in  the  design  which  add  to  the  value  of 
the  ship  as  a  Royal  Yacht  but  which  are  not  altogether 
essential  for  that  purpose.  They  would,  however,  be  neces¬ 
sary  if  and  when  the  ship  is  used  as  a  hospital  ship.  Such 
features  include  ship’s  stabilizers,  large  laundry  facilities 
and  certain  air  conditioning. 

If  conversion  to  a  hospital  ship  becomes  necessary, 
wards  accommodating  200  patients  will  be  located  in  the 
after  part  of  the  ship  now  laid  out  as  State  Apartments 
and  as  accommodation  for  Royal  Household  and  Staff. 
Most  of  the  patients  will  be  medical  and  surgical  cases, 
but  provision  will  also  be  made  for  those  suffering  from 
infectious  diseases.  The  latter  will  be  accommodated  in 
glazed  cubicles  built  within  the  drawing-room.  The  galley 
is  of  such  a  size  and  is  so  equipped  that  for  hospital  ship 
service  it  could  provide  suitable  food  for  all  the  patients, 
although  a  little  additional  equipment  would  be  required 
for  any  Asiatics  who  might  be  embarked.  Ranges,  grills 
and  ovens  are  all  electric,  steam  being  supplied  only  for 
steam  cookers  and  boiling  coppers.  The  serveries  for  dis¬ 
tributing  the  food  are  equipped  with  adequate  hot  cup¬ 
board  and  automatic  refrigerator  capacity.  There  are  two 
cold  rooms  (lOF)  for  meat  and  fish,  one  large  enough 
to  provide  supplies  for  the  ship’s  company  for  45  days, 
and  the  other  for  the  Royal  party  for  considerably  longer. 
The  dairy  room  (32F)  and  the  fruit  and  vegetable  room 
(35F)  are  of  suflBcient  capacity  to  meet  the  requirements 
of  the  ship  for  30  days.  An  ice-making  cabinet  in  the 
cooling  machinery  compartment  makes  500  lb  of  ice  per 


day.  The  cooling  machinery  consists  of  two  electrically- 
driven  water-cooled  plants  using  Freon- 12/ Arcton-6  as 
the  refrigerant.  The  cold  and  cool  rooms,  as  in  modem 
naval  practice,  are  refrigerated  by  air  recirculation.  Nor¬ 
mal  brine  arrangements  are  provided  for  the  ice-tank. 

An  air  conditioning  system  serves  the  spaces  which  will 
he  the  hospital  section  of  the  ship  in  this  role.  Both  tropi¬ 
cal  and  arctic  conditions  have  to  be  considered.  The  sys¬ 
tem  is  designed  to  maintain  85F  dry  bulb  and  71F  wet 
bulb  inside  with  conditions  88F  and  80F  outside.  In  cold 
weather  an  inside  temperature  of  70F  will  be  maintained 
with  30F  outside.  The  machinery  comprises  two  steam- 
jet  vicuum  type  plants  each  capable  of  extracting  a  mil¬ 
lion  Btu  per  hour,  and  the  cooling  medium  is  chilled 
water  circulated  to  thirteen  air  conditioning  units  each 
serving  a  particular  section  of  the  ship.  Warm  water  is 
used  for  heating.  Automatic  temperature  and  humidity 
controllers  are  provided  for  each  section. 

Special  attention  has  been  paid  to  the  ventilation  in¬ 
stallation  and  care  has  been  taken  to  keep  noise  levels 
to  a  minimum.  Low  speed  fans  have  been  resiliently 
mounted  in  acoustically  lined  chambers,  and  trunking  has 
been  acoustically  lined  where  necessary.  These  efforts  to 
reduce  noise  and  vibration  have  dictated  the  choice  of 
steam  turbines  instead  of  diesels  for  the  main  propulsion 
engines,  and  elaborate  calculations  of  resonance  frequen¬ 
cies  at  various  cruising  speeds  showed  that  four-bladed 
propellers  would  be  better  than  three-bladed  as  regards 
vibration. 

There  is  no  recirculation  of  conditioned  air,  fresh  fil¬ 
tered  air  being  used  for  all  purposes.  The  forward  quar¬ 
ters  for  the  ship’s  company  are  ventilated  by  fan  supply 
and  exhaust.  They  are  manually  controlled,  and  heaters 
capable  of  maintaining  70F  within  with  30F  outside  are 


H.  M,  Y.  Britannia.  Photo  courtesy  British  Admirolty. 
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installed.  Galleys,  bathrooms,  workshops,  etc.,  are  ven¬ 
tilated  at  atmospheric  temperature.  The  wireless  oflBces 
are  air  conditioned  with  a  small  separate  refrigerating 
unit.  A  particular  feature  of  the  layout  of  the  ductwork 
was  to  ensure  that  no  watertight  bulkheads  were  pierced 
by  it.  Watertight  slide  valves  are  fitted  to  the  few  places 
where  this  is  unavoidable. 

Animal  Houses 

No  excuse  can  possibly  be  good  enough  to  justify  dis¬ 
cussing  air  conditioning  for  royalty  and  for  rats  in  the 
same  Letter.  A  symposium  on  the  Design  of  Animal 
Houses  must,  therefore,  be  rejmrted  without  inventing  any 
excuse  at  all.  This  took  place  in  May  under  the  auspices 
of  the  Laboratory  Animals  Bureau,  a  branch  of  the  Medi¬ 
cal  Research  Council  located  at  Holly  Hill,  London, 
N.W.  3.  The  papers  presented  covered  a  wide  range  and 
will  shortly  be  printed  as  Volume  II  of  L.  A.  B.  Collected 
Papers.  Judging  by  the  size  of  the  audience  there  is  a 
growing  interest  in  improving  conditions  in  animal  houses 
here,  not  only  for  the  animals  themselves  but  also  from 
the  point  of  view  of  those  humans  who  have  to  work  in 
them. 

Dr.  A.  S.  Parkes,  F.R.S.,  reported  on  developments  at 
the  National  Institute  for  Medical  Research  under  the 
title  Modernizing  the  Animal  House.  He  was  mainly  con¬ 
cerned  with  arrangements  for  feeding  and  for  hygiene, 
and  particularly  with  the  need  for  flexibility  in  the  layout 
of  cages,  etc.  He  considered  that  air  conditioning  was 
very  desirable,  but  pointed  out  that  it  requires  a  lot  of 
machinery  to  be  fully  automatic.  In  his  new  house  ven¬ 
tilation  at  the  rate  of  seven  air  changes  an  hour  was  main¬ 
tained  by  a  system  which  made  some  use  of  the  corridors 
as  air  ducts  and  which  worked  very  satisfactorily. 

Much  of  the  symposium  was  concerned  with  actual  con¬ 
struction,  fly-proof  windows,  washable  walls  and  floors 
and  so  forth.  In  this  connection  there  appeared  to  be  a 
preference  for  asphalt  floorings;  although  it  becomes 
damaged  it  is  easy  to  cut  out  the  bad  places  and  repair 
it.  It  cannot,  however,  be  used  with  floor  panel  heating, 
and  neither  can  some  of  the  newer  plastic  tiles  suggested 
as  suitable  for  acid-resisting  floors  by  J.  Matthews.  He 
was  speaking  at  short  notice  in  place  of  Gastrell  Lewis 
who  was  to  have  made  the  major  contribution  on  tbe  heat¬ 
ing  and  ventilating  side.  He  was  supported  by  Dr.  T. 
Bedford  who,  also  at  short  notice,  put  before  the  confer¬ 
ence  the  principles  of  cool  ventilating  air  and  a  high  mean 
radiant  temperature  which  he  considers  are  preferred  by 
humans  and  which  would  probably  suit  most  other  ani¬ 
mals. 

For  walls,  hard  plaster  or  a  painted  cement  finish  were 
chosen  in  most  cases.  Tiles  of  any  kind  suffered  the  dis¬ 
advantage  that  there  had  to  be  joints  between  them.  In 
the  new  small  animal  unit  of  the  Lister  Institute,  B.  Weitz 
reported  that  the  bottom  10  inches  of  the  walls  form  a 
skirting  continuous  with  the  floor.  In  the  Zoology  Depart¬ 
ment  at  Bangor  University  (North  Wales)  all  electrical 
equipment  is  kept  wellj;ip  ^^that  the  lower  parts  of  all 
walls  can  be  hosed  building  is  at  present  in 

course  of  construction  Imd  thus  represents  the  latest  prac¬ 
tice.  It  is  of  interest  that  each  rdom  will  be  fitted  with  a 
thermostat,  set  betwe«S>  60F  and  70F. 

Keen  interest  was  shown  in  a  paper  by  Wentworth 
Gumming  whose  mouse  farm  in  New  City,  N.  Y.,  pro¬ 


duces  two  million  mice  a  year.  The  author  was  not 
present  in  person,  and  the  paper  was  read  for  him  by 
Dr.  Lane-Petter  who  managed  to  deal  with  several  ques¬ 
tions  that  were  raised.  In  view  of  the  information  in  the 
paper  that  animal  quarters  in  the  East  and  Mid-West 
U.  S.  A.  are  fully  air  conditioned  it  was  surprising  to 
be  told  that  this  did  not  apply  to  Mr.  Cumming’s  own 
farm,  and  to  learn  further  that  wooden  cages  were  used 
in  preference  to  metal  although  the  mice  gnawed  the 
wood.  Apparently  the  little  things  like  surroundings  that 
are  not  too  artificial,  and  breed  better  in  consequence. 
Is  there  a  moral  of  some  sort  here? 

Getting  Into  Hot  Water 

The  fine  ship  available  in  this  letter  provides  an  op¬ 
portunity  for  a  trip  to  Iceland  to  inspect  a  unique  district 
heating  system.  There  are  about  700  hot  springs  in  the 
island,  as  well  as  few  holes  from  which  steam  is  emitted. 
Since  all  fuel  has  to  be  imported  this  heat  supply  has  not 
been  neglected.  If  your  house  was  near  a  steam  hole  you 
ran  some  pipes  over  to  it  and  connected  up  an  old  radia¬ 
tor  as  a  heat  exchanger  to  supply  hot  water  for  central 
heating;  and  the  women  of  Iceland  have  long  done  their 
weekly  wash  in  the  hot  springs. 

In  1928  some  boreholes  were  put  down  to  tap  the 
underground  sources,  and  results  were  so  encouraging 
that  a  system  was  planned  for  district  heating  in  the 
whole  of  the  capital  city,  Reykjavik.  The  first  house  was 
connected  about  ten  years  ago,  and  2400  were  connected 
in  six  months.  At  the  beginning  of  this  year  the  number 
connected  was  3320.  Water  from  boreholes  in  a  field  near 
Reykir  about  11  miles  north  of  the  city  is  available  at 
186F.  There  is  some  removal  of  suspended  solids  in  sett¬ 
ling  tanks,  and  the  water  is  then  pumped  through  two 
14-inch  diameter  insulated  pipes  to  five  insulated  storage 
reservoirs  on  a  hill  near  Reykjavik.  The  rate  of  flow  from 
the  boreholes  is  about  100  gallons  per  second,  and  each 
reservoir  holds  nearly  300,000  gallons.  The  insulation, 
by  peat  and  powdered  pumice,  is  not  so  good  as  was 
originally  intended,  and  the  temperature  has  dropped  to 
about  167F  when  the  water  reaches  the  houses.  It  flows 
once  through  the  heating  system  and  is  then  run  to  waste, 
entering  the  sea  at  about  104F. 

On  an  annual  basis  there  is  plenty  of  heat  available 
for  the  whole  city.  But  peak  demands  mean  that  only 
about  two-tbirds  can  be  supplied  at  present.  There  are 
plans  for  tapping  another  field  to  the  south,  but  there  is 
the  possibly  more  economic  alternative  of  installing  oil- 
fired  boilers  to  reheat  and  re-circulate  the  warm  water 
now  run  to  waste.  Little  fuel  would  be  used,  since  it 
would  be  needed  only  in  the  very  coldest  weather.  As 
now  operated  the  scheme  is  reckoned  to  save  the  equiva¬ 
lent  of  50,000  tons  of  coal  a  year,  and  as  an  investment 
it  has  been  attractive,  yielding  an  annual  return  of  20% 
of  the  capital  cost.  There  are  no  worries  that  the  supply 
of  heat  might  fail.  The  possibility  of  lowering  the  water- 
table  by  running  such  large  quantities  of  fresh  water  di¬ 
rectly  out  to  sea  are,  however,  giving  cause  for  concern, 
and  acting  as  a  brake  on  tbe  wholesale  development  of 
this  idea  for  other  towns  on  the  island. 

These  few  notes  on  Iceland  have  been  taken  from  an 
excellent  article  by  F.  van  Hoorn  writing  in  Verwarming 
en  VentUatie  (11,  2,  22),  Holland’s  leading  journal  in 
the  heating  and  ventilating  field. 
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Location  and  Construction  of  Dry  Wells 


leaving  the  building  with  as  few  storm  sewers  as 
possible. 

(3)  Characteristics  of  the  soil  and  the  level  of  the  possible 
ground  water,  both  of  which  will  affect  the  location 
of  the  dry  wells.  Often  when  ground  water  is  a  con¬ 
dition,  it  will  be  necessary  to  construct  two  or  more 
shallow  type  dry  wells  which  are  located  above  the 
water  level. 

(4)  Future  construction  of  a  public  storm  sewer  near  the 
property,  into  which  the  rain  water  may  then  be  di¬ 
verted,  is  a  matter  which  should  be  discussed  with 
the  local  sewer  or  highway  departments.  If  the  con¬ 
struction  of  such  a  sewer  is  proposed  at  a  future  date, 
the  engineer  should,  if  possible,  so  locate  the  dry 
wells,  that  when  the  public  storm  sewer  is  installed, 
the  dry  wells  could  be  filled  with  earth  and  the  storm 
water  lines  extended  to  the  public  storm  sewer  system. 

These  considerations  have  a  definite  bearing  on  the 
design  and  location  of  the  proposed  rain  water  disposal 
system.  Once  the  location  of  the  dry  wells  has  been  de¬ 
termined,  it  is  important  to  see  that  they  will  operate 
at  full  capacity.  Using  one  dry  well  as  an  example,  a 
recommended  location  and  installation  is  shown  in  Fig.  1. 

As  shown  in  Fig.  1,  the  dry  well  is  preferably  installed 
in  sloping  ground.  If  the  grade  is  level  or  slightly  de¬ 
pressed,  then  the  grade  over  the  dry  well  should  be  raised 
and  sloped  away  as  indicated.  This  practice  will  prevent 
surface  water  from  accumulating  and  seeping  into  the 


Every  so  often  the  engineer  and  designer  encounters 
a  problem  concerning  the  disposal  of  rain  water  that 
will  fall  on  the  roof  of  a  proposed  building.  This  problem 
is  a  difficult  one,  especially  when  there  are  no  available 
storm  sewers,  brooks,  streams,  or  other  points  of  dis¬ 
charge  at  the  site  to  which  the  rain  water  may  be  con¬ 
ducted,  and  it  is  further  complicated  when  the  nature  of 
the  area  or  the  ground  is  such  that  this  water  must  be 
disposed  within  the  property  limits. 

While  there  are  several  solutions,  in  this  article  we 
shall  consider  only  the  method  that  uses  dry  wells.  The 
function  of  a  dry  well  is,  therefore  that  of  an  underground 
receiving  tank  into  which  the  rain  water  flows  and  from 
which,  by  reason  of  its  construction,  this  water  is  re¬ 
charged  into  the  earth. 

The  purpose  of  this  article  is  to  point  out  features  of 
design  in  location  and  construction,  that  will  enable  the 
dry  well  to  provide  many  years  of  trouble-free  service 
and  efficiency  in  operation. 


Location  of  Dry  Wells 

Before  the  dry  wells  are  located,  several  factors  must 
be  considered,  as  follows: 

(1)  Rainfall  and  total  roof  area  to  be  drained,  which 
will  determine  the  size  and  number  of  required  dry 
wells. 

(2)  Proposed  grouping  of  leaders  for  the  purpose  of 


Fig.  1 .  Typical  location  of  a  dry 
well.  Where  ground  level  is  de¬ 
pressed,  it  must  be  raised  as  indi¬ 
cated 
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Fig.  2.  Instollation  details  of  o 
dry  well  constructed  of  pre-cost 
concrete  sections 


dry  well  thereby  reducing  its  effective  capacity.  Many  dry 
well  installations  of  adequate  size  and  construction  have 
failed  in  their  purpose  because  surface  water  accumula¬ 
tion  had  not  been  taken  into  account.  To  avoid  this  oc¬ 
currence,  it  is  necessary  to  inform  the  prospective  con¬ 
tractor  of  the  desired  procedure  to  be  followed  with  re¬ 
gard  to  the  treatment  of  the  grade  over  the  dry  well  as 
shown  in  Fig.  1.  This  can  be  accomplished  by  means  of 
a  brief  note  of  explanation  added  to  the  detail  of  the  dry 
well  on  the  drawings  or  by  a  short  paragraph  covering 
the  installation  of  the  dry  well,  included  in  the  specifica¬ 
tions. 

Determining  Size  of  Dry  Well 

The  size  of  a  proposed  dry  well  is  governed  by  the 
following : 

(1)  Rate  of  rainfall  prevalent  in  the  area. 

(2)  Total  roof  area  to  be  drained. 

The  rate  of  rainfall  prevalent  in  the  area,  based  on  the 
intensity  of  rainfall  in  inches  per  hour,  and  the  time  of 
concentration  in  minutes,  will  determine  the  required  size 
of  dry  well  for  a  given  roof  area.  The  heaviest  rainfall 
will  occur  during  a  fractional  part  of  a  storm,  and  the 
dry  well  is  usually  sized  for  this  concentrated  flow.  Tables 
of  the  records  of  rainfall  for  any  given  area  may  be  ob¬ 
tained  at  local  United  States  Weather  Bureau  stations. 
Since  the  rainfall  rates  given  in  the  tables  are  based  on 
the  greatest  intensity  over  a  number  of  years,  it  is  safe 
to  assume  that  the  dry  well  will  be  of  more  than  ample 
size. 

Once  the  rainfall  rate  has  been  decided  upon,  it  must  be 
applied  to  the  total  roof  area  to  be  drained.  F or  very  large 
roofs,  several  dry  wells  may  be  required;  for  small  roofs, 
one  dry  well  may  suffice.  Using  a  small  roof  as  an  ex¬ 
ample,  by  applying  the  rainfall  rate  to  the  total  area,  the 


resultant  flow  of  water  can  be  quickly  determined.  The 
dry  well  should  be  of  such  capacity  to  receive  this  entire 
flow.  If  the  flow  is  such,  that  the  size  of  the  dry  well  would 
be  enormous,  then  it  is  recommended  that  an  additional 
dry  well  be  considered  for  the  purpose  of  maintaining 
moderate  sizes. 

The  water  in  the  dry  well  will  drain  into  the  earth  at 
a  rate  dependent  upon  the  drainage  qualities  of  the  soil. 
In  sand  or  gravel  the  rate  of  drainage  is  rapid.  In  other 
soil  which  is  not  as  porous,  the  rate  of  drainage  is  some¬ 
what  reduced.  Often,  when  tight  soil  conditions  exist,  the 
dry  well  is  increased  slightly  in  size  to  compensate  for 
the  additional  number  of  hours  required  for  drainage.  It 
is  good  practice,  when  the  drainage  rate  of  the  soil  must 
be  known,  to  make  a  percolation  test.  If  the  soil  is  so 
tight  that  drainage  is  almost  impossible,  then  dry  wells  or 
other  similar  means  of  disposal  may  not  be  used  to  their 
best  advantage.  In  this  case  the  rainwater  must  be  dis¬ 
posed  of  in  another  manner.  Often,  test  borings  are  made 
in  an  effort  to  locate  soil  that  is  more  porous,  into  which 
the  water  may  then  be  disposed,  by  means  of  deep  drain¬ 
age  pipes.  However,  in  this  article  we  are  concerned  only 
with  normal  soil  conditions. 

Construction  Details 

Dry  wells  may  be  constructed  of  cement  block,  brick, 
stone  and  other  material  so  laid  with  open  joints  that  the 
water  can  freely  drain  into  the  earth.  Also  available  are 
various  types  of  pre-cast  concrete  dry  wells  with  holes  or 
slots  for  drainage.  Regardless  of  the  materials  used,  it  is 
of  prime  importance  that  the  dry  well  be  carefully  con¬ 
structed  to  withstand  normal,  structural  and  surface  loads 
and  to  provide  maximum  efficiency.  Since  a  dry  well  will 
be  in  operation  for  a  good  number  of  years,  and  because 
{Concluded  on  page  141) 
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Use  the  prepaid  postcard  opposite  page  116  for  secur¬ 
ing  additional  information  on  items  described  here. 


Ceiling  Type  Air  Conditioner 

A  ceiling-suspended  air  conditioner  is  introduced  by 
Union  Asbestos  &  Rubber  Co,,  Chicago,  Ill.  Novel  fea¬ 
tures  incorporated  in  the 
air  conditioner  for  in¬ 
dustrial,  commercial  and 
store  use  include  a  built- 
in  winch  which  permits 
two  men  to  easily  and 
economically  install  the 
unit  within  a  few  hours, 
without  the  need  for  ex¬ 
pensive  rigging. 

At  the  same  time  this  Unarco  unit  can  be  serviced  by 
one  man,  if  it  becomes  necessary,  by  means  of  the  same 
winch  which  permits  lowering  of  the  entire  one-piece 
power  unit. 

The  unit  comes  in  sizes  ranging  from  three  to  seven 
and  one-half  tons.  It  is  equipped  with  a  condensate 
pump,  making  it  unnecessary  to  run  drain  pipes  from 
the  bottom  of  the  unit.  All  piping  and  electrical  con¬ 
nections  are  brought  down  from  the  ceiling  or  can  be 
run  over  from  the  wall. 

More  information?  Enter  Item  I  on  postcard,  page  116 


Swimming  Pool  Filters 

A  new  Diatomite  filter,  designed  and  built  expressly 
for  maintaining  clear,  blue  water  in  swimming  pools  of  all 
sizes  and  degrees  of  bather  load,  is  a  new  product  of  R. 
P.  Adams  Co.,  Inc.,  Buffalo,  N.  Y.  The  new  Model  SPF 
filter  is  built  around  the 
Poro-Stone  principle  of 
filtration,  with  filter  aid 
application  and  built-in 
back  wash. 

In  operation,  after  the 
Poro-Stone  filters  have 
been  precoated,  the  pool 
water  inlet  valve  is  opened 
and  filtration  continued  until  the  gages  show  a  pressure 
drop  of  25  to  30  pounds  when,  by  simply  turning  valves, 
the  filter  is  backwashed  in  a  few  seconds,  ready  for  an¬ 
other  filtration  cycle. 

On  large  pools  where  more  than  one  filter  is  required, 
any  one  of  the  filters  may  be  precoated  or  backwashed 
while  the  balance  of  the  filters  are  in  filtration  service. 
Due  to  the  large  area  of  filter  surface  obtained  with  tube 
type  elements,  the  useful  filtering  period  between  clean¬ 
ings  has  been  greatly  increased. 

Units  are  available  for  any  size  pool.  Illustration  shows 
a  battery  of  three  filters. 

More  information?  Enter  Item  2  on  postcard,  page  l!6 


Improved  Draft  Inducer 

A  new  design  of  its  furnace  draft  inducer,  originally 
introduced  in  the  1920’s,  is  announced  by  L.  J.  Wing  Mfg. 
Co.,  Linden,  N.  J.  Main 
features  of  the  new  design 
include  interchangeable 
side  panels,  movable 
mounting  feet,  motor  and 
fan  assembly  completely 
withdrawable,  spring- 
mounted  motor  and  V- 
belt  drive  to  prevent  mis¬ 
alignment,  variable  speed 
motor  for  precise  draft  control  and  pre-sealed  bearings  to 
eliminate  periodic  lubrication. 

The  unique  feature  of  the  inducer,  the  interchangeable 
side  panels,  permits  easy  adaptation  in  the  field  to  meet 
installation  requirements  for  gas  inlet  and  outlet  openings. 
The  four  side  panels  surrounding  the  motor-fan  unit  may 
be  unbolted  and  shifted  as  desired.  A  barometric  damper 
may  be  used  replacing  one  of  the  side  panels.  Moveable 
mounting  feet  allow  for  four  different  mounting  positions. 

As  the  unit  is  compact,  it  can  be  easily  manipulated  in 
the  often  limited  space  at  the  stack  breeching,  especially 
since  only  the  casing  need  be  handled.  The  motor-fan 
assembly  may  be  inserted  as  a  final  step. 

The  inducer  has  a  wide  capacity  range  to  loads  of 
100,000  lb  per  hour. 

More  Informafion?  Enter  Item  3  on  postcard,  page  116 


Automatic  Coal  Stoker 

A  new  Binfed-Ramfeed  stoker  of  tbe  package  unit  type 
is  announced  by  Canton  Stoker  Corp.,  Canton,  Ohio.  This 
is  a  unitized  design  which  incorporates  the  Flo-Tube  con¬ 
veyor,  with  the  Ramfeed  stoker  of  either  the  Vulcan  or 
LoSet  types,  into  a  com¬ 
bination  unit. 

This  model  conveys  the 
coal  direct  from  the  coal 
storage  to  the  furnace 
without  manual  attention. 

The  stoker  is  stated  to  be 
dust  free,  and  when 
equipped  with  bin  level 
controls,  will  automatically  start  when  the  hopper  is 
empty  and  stop  when  the  hopper  is  full.  The  flow  of  coal 
to  the  furnace  is  pro-rated  by  automatic  controls  accord¬ 
ing  to  tbe  steam  demand,  and  the  only  attention  necessary 
is  the  removal  of  ashes  once  or  twice  a  day.  The  stoker 
can  be  equipped  with  ash  quenching  pipes,  which  help  to 
eliminate  dust  in  ash-removal. 

Very  little  power  is  required,  and  the  unit  can  be  in¬ 
stalled  from  the  front,  side,  or  rear  of  the  boiler,  depend¬ 
ing  on  the  location  of  the  coal  bin.  Combinations  of  hori¬ 
zontal  and  inclined  conveyors  can  also  be  supplied  where 
two  or  more  hoppers  are  to  be  supplied  with  fuel. 

More  information?  Enter  Item  4  on  postcard,  page  116 
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News  of  Equipment  and  Materials 

High  Pressure  Unit  Heaters 

A  new  series  of  horizontal  unit  heaters  designed  to  pro¬ 
vide  comfortable  outlet  temperatures  on  high  pressure, 
high  temperature  steam  sys¬ 
tems  is  added  to  its  Herman 
Nelson  unit  heater  line  by 
American  Air  Filter  Co., 

Louisville,  Ky. 

The  new  unit’s  low  outlet 
temperatures  at  the  standard 
2  psig  rating  make  them  suit¬ 
able  for  comfort  heating  jobs 
where  high  temperature,  high 
pressure  steam  is  used.  The 
new  propeller  fan  unit  heaters 
can  be  used  on  steam  systems  of  pressures  up  to  125  psig. 
Capacity  range  is  385  to  5430  cfm  (70  deg  air),  17,400 
to  228,000  Btu  per  hr  (with  60  deg  entering  air  and  2  psi 
steam  pressure).  The  units  are  also  suitable  without 
modification,  for  forced  hot  water  heating  systems.  The 
unit  heaters  in  the  new  series  are  available  with  single 
or  two  speed  motors.  All  motors  are  completely  enclosed. 
The  unit  casings  feature  horizontal  directional  louvers 
with  vertical  deflection  louvers  available  as  an  accessory. 

More  information?  Enter  Item  5  on  postcard,  page  116 


Refrigerants  in  Two  Types 

A  new  line  of  refrigerants  is  being  marketed  by  Gen¬ 
eral  Chemical  Division,  Allied  Chemical  &  Dye  Corp., 
New  York,  N.  Y.,  under  the  trade  name  Genetron. 

Two  types  are  available — Genetron  White  Label — 12 
(dichlorodifluoromethane)  and  Orange  Label — 11  (tri- 
chloromonofluoromethane) .  The  former  is  available  in 
10,  25,  145  and  2,000  lb.  cylinders,  the  latter  in  100  and 
200  lb.  drums  and  2,0(X)  lb.  cylinders. 

More  information?  Enter  Item  6  on  postcard,  page  116 


Water  Pressure  Boosters 

In  many  areas  throughout  the  country,  water  pumping 
stations  are  often  unable  to  accommodate  all  new  con¬ 
struction  and  the  additional  requirements  of  modern 
water  consuming  equipment.  While  plenty  of  water  may 
be  available,  the  pres-  •  5-  = 

sures  developed  by  exist¬ 
ing  pumping  stations 
may  be  inadequate  be¬ 
cause  of  extended  water 
mains  and  increased  wa¬ 
ter  demand. 

To  aid  the  situation,  -  . . 

Bell  &  Gossett  Co.,  Morton  Grove,  111.,  offers  a  low  cost 
pressure  booster.  Available  in  many  sizes,  the  pressure 
booster  is  a  centrifugal  pump  of  corrosion-resistant 
bronze  construction.  It  is  small  and  compact  and  utilizes 
a  special  sleeve  bearing  motor  for  extra  quiet  operation. 
The  pump  can  be  installed  directly  in  the  lead-in  pipe 


from  the  water  main  and  is  operated  automatically  by  a 
switch  which  detects  changes  in  water  pressure.  When 
the  city  water  pressure  drops  below  a  minimum  setting, 
the  switch  starts  the  pump  to  increase  the  water  pressure. 

More  Information?  Enter  Item  7  on  postcard,  page  1 16 


Liquid  Indicator-Distributor 

A  means  of  checking  the  quality  of  the  liquid  refrig¬ 
erant  entering  capillary  tubes  is  provided  by  a  combina¬ 
tion  liquid  indicator-distributor  marketed 
by  Remco,  Inc.,  Zelienople,  Pa.  It  is 
claimed  that  a  liquid  indicator  reduces 
production  costs  by  reducing  run-in  time, 
since  slight  underchanges  of  refrigerant 
are  readily  detectable  by  the  presence  of 
bubbles  in  the  liquid  indicator.  This  is 
especially  important  in  all  types  of  air 
conditioning  systems  where  a  frost  line 
does  not  exist. 

Both  the  liquid  line  connection  and  the 
distributor  connection  are  of  the  swivel 
or  union  type.  Due  to  this  arrangement, 
the  liquid  line  and  cap  tube  or  tubes  may 
be  soldered  (soft  or  silver)  to  their  re¬ 
spective  connections  while  completely  removed  from  the 
hermetically  sealed  body  and  glass  assembly.  They  sub¬ 
sequently  are  attached  to  the  body  assembly  with  large 
hex  union  nuts. 

More  information?  Enter  item  8  on  postcard,  page  116 


Acoustical  Ceiling  Diffuser 


A  new  Multi-Vent  panel,  especially  designed  for  air  dif¬ 
fusing  in  the  Celotex  Acousti- 
Line  ceiling,  is  announced  by 
The  Pyle-National  Co.,  Chicago, 

Ill.  This  new  air  diffuser,  called 
the  Linear  Multi-Vent  panel,  for 
heating,  cooling  and  ventilating, 
provides  advantages  which  were 
formerly  possible  only  with  a 
metal  pan  acoustical  ceiling. 

Use  of  the  flush  perforated 
Acousti-Line  panel  as  a  diffus¬ 
ing  plate  eliminates  all  protruding  air  outlets  and  unsight¬ 
ly  grilles.  It  permits  complete  freedom  of  interior  design 
and  decoration  with  new  overhead  beauty.  The  low  ve¬ 
locity  air  delivery  eliminates  the  dirtying  or  discoloration 
of  adjacent  acoustical  blocks,  often  a  costly  maintenance 
problem. 

The  flexible,  compressible  tubing  supplied  with  the 
panels  for  use  with  duct  air  supply,  radically  reduces  in¬ 
stallation  cost  by  eliminating  all  need  for  time  consuming, 
close-fitting  sheet  metal  work.  This  also  permits  the  econ¬ 
omy  of  shop  built  duct  work  which  can  be  installed  prior 
to  and  independent  of  the  ceiling  suspension  allowing  the 
sheet  metal  contractor  to  attach  the  panels  and  balance 
the  system  before  the  ceiling  contractor  comes  on  the  job. 
More  information?  Enter  Item  9  on  postcard,  page  116 
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Small  Size  Packaged  Boiler 

A  new  line  of  pocket-size  automatic  package  boiler 
units  is  announced  by  Ames  Iron  Works,  Inc.,  Oswego, 
N.  Y.  The  small  dimensions 
and  self-contained  design 
answer  the  demand  for  an 
automatic  source  of  steam 
or  hot  water  for  small 
shops,  laundries,  dry  clean¬ 
ers,  dairies,  bottlers,  meat 
packers  and  other  opera¬ 
tions  requiring  the  smaller 
capacities. 

Called  the  Model  TP  steam  generator,  it  is  available  in 
seven  sizes  from  15  to  60  hp  (15  to  200  psi  working 
pressure),  for  firing  with  light  oil,  gas  or  light  oil,  gas 
or  light  oil-gas  combination.  Model  TP  is  fully  piped  and 
wired  and  needs  only  to  be  connected  to  the  customer’s 
service  lines  and  to  his  breeching  or  stack.  The  small  size 
with  71-inch  overall  length,  35-inch  base  width  and  54- 
'  inch  height,  facilitates  installation  in  smaller  places  than 
heretofore  possible.  The  new  units  also  provide  unusual 
flexibility  for  any  user  of  steam,  permitting  later  addition 
of  units  should  capacity  requirements  increase. 

Bulletin  No.  TP-1  is  available. 

More  information?  Enter  Item  10  on  postcard,  page  1 16 


Welder  Has  Wide  Current  Range 

A  new  a-c  welder  is  announced  by  The  Lincoln  Electric 
Co.,  Cleveland,  Ohio.  The  new  welder  is  designed  for 
operation  on  a  wide  range  of  light  and  heavy  welding 
with  modern,  efiicient  electrodes. 

Called  the  Fleetwelder  Spe¬ 
cial,  the  welder  provides  ex- 
ceptionally  wide  current  range 
with  generous  reserve  for 
heavy,  sustained  welding  at 
high  currents.  The  design  in¬ 
corporates  separate  power  and 
cony'ol  circuits  with  an  ad- 
justaible  rotary  type  reactor 
control  and  liberal  use  of  , 
steel  and  copper.  Thus,  weld- 
ing  can  be  done  on  both  sheet 
metal  and  heavy  plates  with  one  machine. 

The  reactor  control  is  separate  from  the  main  trans¬ 
former  and  is  designed  for  high  responsiveness  to  arc 
conditions.  The  holding  mechanism  is  independent  of  the 
adjusting  mechanism,  preventing  jerks  in  the  control 
mechanism  and  needs  no  maintenance  or  lubrication. 
The  unit  has  a  double  reduction  gear  drive  with  ball 
bearing  shaft  construction.  The  current  setting  is  indi¬ 
cated  by  a  pointer  as  well  as  by  an  indirect  light  beam 
behind  the  transparent  plastic  graduated  scale.  The  wind¬ 
ings  are  of  heavy  copper  with  spun  glass,  refined  asbestos 
and  mica  insulation.  Coil  separators  are  mica.  The  frame 
and  housing  are  of  welded  construction. 

Bulletin  1344  is  available 

More  information?  Enter  Item  1 1  on  postcard,  page  1 1 6 


Excavator  for  Pipe  Lines 

The  Deluxe  Pippin  excavator  is  being  distributed  by 
Pippin  Construction  Equipment,  Inc.,  White  River  Junc¬ 
tion,  Vt.  It  is  useful  to 
plumbing  contractors  for 
water  and  gas  lines, 
sewer  systems,  septic 
tanks  and  drainage  tile, 
digging  up  pipe  lines. 

The  excavator  digs  to 
depth  of  over  10  ft  and 
has  a  120  deg  arc  swing 
which  permits  a  great 
deal  of  backfilling  from 
one  tractor  position.  A  quick  changeover  from  back  hoe 
to  shovel  to  backfill  blade  makes  the  machine  a  three  in 
one  device  with  almost  unlimited  uses. 

More  Information?  Enter  Item  12  on  postcard,  page  1 16 


Glass  Fiber  Filter 

A  new,  improved  type  of  replaceable  glass  fiber  filter 
for  residential  and  commercial  warm  and  cool  air  con¬ 
ditioning  equipment,  is  announced  by  Filtrex  Corp., 
Corona,  N.  Y.  This  newly-formed  company  has  developed 
a  process  which  makes  glass  fiber  soft  and  pliable,  elim¬ 
inating  the  danger  of  glass  slivers,  and  preventing  minute 
splinters  of  glass  from  breaking  off  the  filter  pack  and 
circulating  through  the  air  stream.  The  fibers  are  sepa¬ 
rated  and  arranged  in  graded  densities  to  provide  dust 
arrestance  throughout  the  depth  of  the  filter.  Surface  load¬ 
ing  is  thereby  eliminated  and  the  filter  can  maintain  a 
maximum  flow  of  air  even  when  heavily  loaded  with  dust 
particles,  so  that  high  filter  efficiency  is  maintained  over 
extended  periods  of  time. 

More  Information?  Enter  Item  13  on  postcard,  page  1 16 


10  Hp.  Heat  Pump  Unit 

The  largest  packaged  air-source  heat  pump  on  the  mar¬ 
ket  is  announced  by  General 
Electric  Co.  Weathertron 
Dept.,  Bloomfield,  N.  J.  The 
new  Weathertron,  designed  for 
larger  homes  and  commercial 
buildings,  is  powered  by  two 
modulated  5  hp  compressors 
and  will  handle  up  to  3,000 
cfm.  It  features  a  completely 
sealed  hermetic  refrigeration 
system  warranted  for  five 
years. 

The  decision  to  broaden  the  line  with  this  new  model 
was  reached  when  marketing  research  figures  revealed 
a  trend  toward  a  heavy  demand  for  larger  units.  Addi¬ 
tional  models  are  to  be  added  as  the  continuing  mar¬ 
keting  research  program  dictates.  The  new  unit,  desig¬ 
nated  the  98B,  will  supplement  the  present  line  of  3  and 
5  hp  models. 

More  Information?  Enter  Item  14  on  postcard,  page  1 16 
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Volume  Water  Heaters 

Extension  of  its  WH  series  line  of  tankless  twin  coil 
volume  water  heaters  is  announced  by  Portmar  Boiler 
Co.,  Inc.,  Brooklyn,  N.  Y.  It  is  stated  that  the  line  can 
now  automatically  supply  large  quantities  of  instantane¬ 
ous,  sanitary  hot  water  through 
copper  coils,  without  a  storage 
tank,  for  practically  every  size 
and  type  of  building:  residences, 
apartment  houses,  motels,  res¬ 
taurants,  automatic  laundries, 
hotels,  hospitals,  office  buildings, 
luncheonettes,  schools,  gymna¬ 
siums,  factories,  and  processing 
plants. 

Fired  with  oil  or  gas  and  built 
to  ASME  Boiler  Code  specifica¬ 
tions,  these  self-contained  water  heaters  are  available  in 
9  sizes,  with  larger  sizes  built  on  request,  delivering  hot 
water  from  300  to  5,000  gph.  The  submerged  twin  coils 
are  connected  adjacent  to  each  other  and  submerged  hori¬ 
zontally  across  the  top  section  of  the  heater,  where  the 
hottest  water  is  contained.  One  coil  performs  as  a  pre¬ 
heater,  permitting  complete  hot  water  circulation  through 
the  coils.  The  twin  coils  being  completely  surrounded  by 
fast  circulation  hot  water,  accomplishes  quick  temperature 
pickup  and  requires  no  recovery  time. 

The  heater’s  ability  to  meet  high,  instantaneous  hot 
water  requirements  results  from  227  deg  temperatures 
maintained  in  the  water  heater  which  acts  as  a  storage 
reserve,  increasing  heating  capacities  100  per  cent.  When 
two  temperatures  of  evenly  tempered  hot  water  are  re¬ 
quired,  140  deg  for  general  use  and  180  deg  sterilizer- 
rinse  for  dishes,  both  can  be  supplied  from  the  same 
water  heater. 

More  information?  Enter  Item  15  on  postcard,  page  1 16 


Casement  Window  Room  Coolers 

The  Victor  %  ton  casement-type  air  conditioner,  cus¬ 
tom-built  to  fit  a  standard  three 
light  opening  casement  window, 
is  announced  by  Amstan  Supply 
Division,  American  Radiator  & 

Standard  Sanitary  Corp.,  Pitts¬ 
burgh,  Pa. 

A  push-button  control  panel 
provides  six  selections  of  tem¬ 
perature.  Cool  air  is  filtered  to 
remove  dust,  dirt  and  pollen 
and  is  dehumidified.  A  no-draft, 

3-dimensional  feature  sends 
cool  air  to  all  corners  of  the  room  for  comfortable  and 
natural  circulation.  Room  air  is  completely  changed  up 
to  five  times  an  hour,  permitting  an  automatic  and  con¬ 
stant  flow  of  fresh,  filtered  air  into  the  room. 

The  unit  can  be  operated  on  a  normal  11 5- volt,  single 
phase,  60-cycle  circuit.  It  cools  up  to  500  sq  ft  of  space 
and  requires  no  pipes,  drains  or  water  for  operation.  It 
is  mounted  from  the  inside. 

More  information?  Enter  Item  16  on  postcard,  page  116 


New  Electric  Motor  Line 

A  new  line  of  AC,  squirrel  cage,  induction  electric  mo¬ 
tors  is  announced  by  Delco  Products  Div.,  General  Mo¬ 
tors  Corp.,  Dayton,  Ohio. 

The  new  motors,  in 
frame  sizes  from  182 
through  326,  have  been 
manufactured  to  meet  the 
new  NEMA  standards  on 
re-rated  frame  sizes  and 
represent  a  major  stride 
in  electric  motor  design 
with  less  waste  space,  low¬ 
er  noise  level,  less  weight 
and  better  appearance. 

One  of  the  newly  designed  Delco  motors  is  the  open 
drip  proof  motor  (illustrated)  which  features  cast  iron 
main  and  end  frames,  aluminum  die  cast  rotors,  grease 
lubricated  double  shielded  ball  bearings,  the  Delcote  cot¬ 
ton  and  varnish  insulation,  and  a  drip  proof  baffle  cast 
as  part  of  the  end  frame  which  protects  the  motor  from 
dripping  liquids. 

Another  of  the  new  motors  is  the  totally  enclosed  fan 
cooled  motor.  This  motor  is  built  with  sturdy  ribbed 
frame  construction  which  allows  the  external  fan  to  direct 
air  efficiently  over  the  smooth  ribbed  frame.  Cooler  oper¬ 
ating  temperatures  are  obtained  with  the  new  design  and 
cleaning  problems  are  negligible. 

More  information?  Enter  Item  17  on  postcard,  page  116 


Boiler  Line  Expanded 

Extension  of  its  CB  line  of  boilers  to  include  units  of 
50,  60,  70  and  80  boiler  horsepower  capacity  is  an¬ 
nounced  by  Cleaver-Brooks  Co.,  Milwaukee,  Wis.  These 
self-contained  boilers  are 
available  for  commercial, 
industrial  and  institutional 
installations  requiring 
steam  or  hot  water  boilers 
for  processing  or  heating. 

Among  the  major  fea¬ 
tures  providing  boiler  per¬ 
formance  never  before 
available  are  silent  opera¬ 
tion,  with  low  decible  ratings  which  makes  the  unit  ideal 
for  schools,  hospitals  or  institutions  where  sound  levels 
are  critical;  full  modulating  burner  in  models  available 
to  handle  all  grades  of  fuel  oil,  light  distillate  No.  2  to 
6  or  Bunker  C;  more  efficient  oil  pre-heating  equipment 
attached  to  the  boiler  base  frame;  a  new  silent  oil  pump 
using  a  gear  head  motor  which  eliminates  pump  opera¬ 
tional  noise,  and  Fireye  electric  combustion  safety  con¬ 
trol. 

The  boiler  has  maximum  accessibility  for  operation 
and  maintenance  with  easy-to-open  hinged  doors  on  front 
and  rear  of  unit.  It  burns  gas  or  oil  at  maximum  efficien¬ 
cies  and  can  be  converted  from  one  fuel  to  another  in 
less  than  a  minute. 

More  information?  Enter  Item  18  on  postcard,  page  116 
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Soddles  for  Plastic  Pipe 

The  Rain-Rite  Tap-In  Saddle  for  flexible  plastic  pipe 
is  being  distributed  by  Heatrite  Corp.,  Culver  City,  Calif. 
These  saddle  type  fittings  are  intended  for  sprinkler  irri¬ 
gation  systems  and  water  dis¬ 
tribution  systems  where  plastic 
pipe  is  used.  The  saddles  are 
full  flow  fittings  and  leak-proof 
at  all  pressures  without  using 
clamps  or  sealing  compounds. 

They  can  be  used  as  tees  for 
laterals,  as  a  cross,  or  as  a  tee 
for  risers,  leaving  the  main  line 
unrestricted. 

The  two  halves  of  the  cast 
brass  saddle  are  fastened  to¬ 
gether  with  brass  screws  and  nuts.  They  have  a  machine- 
ground  seat  in  the  outlet  that  retains  the  tap-in  sealing 
device  and  its  hard  fiber  washer,  to  form  a  pressure  seal 
in  both  open  and  closed  systems. 

Installation  requires  no  cutting  of  plastic  pipe  and 
eliminates  the  worry  of  pipe  separations  at  risers  or 
laterals  from  pressure  surges  or  pipe  contraction.  These 
saddles  are  made  in  the  following  pipe  sizes:  %  x 
1  X  1/^,  1  X  %,  iy2  X  y^,  1^/4  X  %,  2  X  and  2  x  %  inch. 
More  information?  Enter  Item  19  on  postcard,  page  1 16 


New  Line  of  Air  Conditioners 

Four  air  conditioner  types  designed  for  operation  with 
new  or  existing  hot  water  heating  systems  are  being 
marketed  by  The  Modine  Mfg.  Co.,  Racine,  Wis.  The 
newest  models  in  the  line  are  the  Overhead  and  DeLuxe 
Ceiling  Types.  The  Console  and  the  Concealed  models 
complete  the  line.  All  of  - 
the  types  heat,  cool,  ven¬ 
tilate,  filter,  dehumidify 
and  circulate  room  air 
and  fresh  air  in  individ¬ 
ual  rooms  and  provide 
maximum  service  where 
requirements  for  these  op¬ 
erations  are  high.  The 
new  line,  called  Air- 
ditioners,  is  suited  for  hotels,  offices,  apartments,  motels, 
hospitals  and  similar  multi-room  applications.  The  units 
eliminate  the  high  cost  of  installing  insulated  central  duct 
systems  in  new'  buildings. 

The  Overhead  Type  (OH)  (lower  left),  is  designed  for 
concealed  installation  and  can  be  mounted  in  a  drop 
ceiling,  a  similar  furred  space  or  in  a  closet.  Conditioned 
air  is  discharged  from  the  unit  into  a  transition  duct  con¬ 
nected  to  an  outlet  grille  in  the  wall  or  ceiling.  Integrally 
stamped  or  adjustable  louver  grilles  are  optional. 

The  DeLuxe  Ceiling  Type  (CL)  (lower  right)  is  de¬ 
signed  for  exposed  installation,  particularly  in  buildings 
where  structural  alterations  such  as  would  be  required 
for  concealment  or  recessing  of  an  air  conditioning  unit 
are  to  be  avoided. 

The  Console  Type  (CS)  (upper  left),  is  equally  suit¬ 
able  for  fully  exposed  or  recessed  installation.  For  ex¬ 


posed  installations,  the  cabinet  is  placed  flush  against 
the  finished  wall.  A  %-inch  thick  sponge-rubber  strip 
around  the  entire  perimeter  of  the  enclosure  back  serves 
as  a  wall  seal  and  as  a  plenum  for  the  fresh  air  inlet. 
Piping  and  wiring  are  completely  concealed  within  the 
enclosure. 

For  out-of-sight,  built-in  installations,  the  line  includes 
the  Concealed  (CC)  Type  (upper  right).  The  unit  can 
be  installed  in  a  vertical  or  upright  position,  in  an  out¬ 
side  wall  under  a  window  sill  and  behind  a  finished  wall 
panel. 

Each  type  is  available  in  three  sizes  with  %,  W/2  and 
2-ton  capacities.  The  units  are  powered  by  1/30, 1/15  and 
1/12  hp  motors,  respectively.  The  blower  platform  is  14 
gage  steel,  with  ends  of  the  blower  housing  of  18  gage 
steel.  Other  sheet  metal,  including  optional  plenum,  is  20 
gage  steel.  All  surfaces  are  treated  before  spraying  for 
protection  against  corrosion  and  marred  surfaces. 

More  information?  Enter  Item  20  on  postcard,  page  1 16 


Convector-Radiators 

Convector-radiators  with  new  slide-in  front  panels  are 
announced  by  Heating  Divi¬ 
sion,  Fedders-Quigan  Corp., 

Trenton,  N.  J.  The  new  slide- 
in  front  panels  are  available 
on  Type  F,  FE  and  FB  con- 
vector-radiators.  In  addition  to 
cutting  installation  time  from 
minutes  to  seconds,  the  slide- 
in  panels  present  smooth  sur¬ 
faces  without  screws  to  mar  the 
overall  effect  or  chip  the  finish. 

This  slide-in  feature  elimi¬ 
nates  drilling,  hand  fitting  and  screw  driving. 

More  information?  Enter  item  21  on  postcard,  page  1 16 


Freon  Test  Goge  Set 

A  new  de  luxe  serviceman  testing  gage  set  has  been  de¬ 
veloped  by  Jas.  P.  Marsh 
Corp.,  Skokie,  Ill.  It  was 
designed  for  use  by  re¬ 
frigeration  servicemen  in 
making  tests  on  Freon  re¬ 
frigeration  systems. 

The  set  consists  of  two 
2V^-inch  dial  size  gages; 
one  graduated  0-400  lb. 

(left)  and  the  other,  a  compound  retard  gage,  graduated 
30  inches  by  250  lb.  (right).  Dials  on  both  the  pressure 
gage  and  the  compound  retard  gage  are  provided  with 
corresponding  temperature  scales  for  Freon-12  and 
Freon-22. 

Both  gages  are  carefully  calibrated  and  have  a  guar¬ 
anteed  accuracy  of  plus  or  minus  1%  over  the  entire 
range.  Clear,  sharp  dial  markings  and  fine  line  pointer 
assure  easy,  accurate  reading. 

More  information?  Enter  Item  22  on  postcard,  page  1 16 
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Wall  Line  Convector  3  Heights 

A  wall  line  convector,  designed  specifically  for  modern 
institutional  and  industrial  buildings  with  bands  of  win¬ 
dows,  has  been  developed  by 
The  Trane  Co.,  La  Crosse, 

Wis.  The  new  units  are  avail¬ 
able  in  14,  20,  and  26-inch 
heights,  and  in  lengths  rang¬ 
ing  from  2  to  6  feet  in  incre¬ 
ments  of  4  inches.  Cabinet 
depths  are  4  inches  and  6 
inches. 

Cabinets  with  sloping  tops 
enclose  a  high  capacity  heat¬ 
ing  element  of  seamless  cop¬ 
per  tubing  with  mechanically  bonded  aluminum  fins.  Each 
cabinet  locks  into  the  adjoining  one  to  form  a  continuous 
heating  unit.  Measurements  to  obtain  proper  pitch  of  the 
heating  element  are  eliminated  by  a  screw  adjustment 
fastened  to  the  element  support  bracket. 

Corner  cabinets  are  available  to  permit  continuous  in¬ 
stallation  on  two  walls.  End  caps  permit  a  finished  ap¬ 
pearance  when  units  are  not  installed  along  the  entire 
length  of  the  wall. 

More  information?  Enter  Item  23  on  postcard,  page  1 16 


Packaged  Air  Conditioner 

Creation  of  a  commercial  and  residential  packaged  air 
conditioning  division  to  manufacture  larger  size  units 
ranging  from  2  to  15  hp  is  announced  by  Mitchell  Mfg. 
Co.,  Chicago,  Ill.  • 


Improved  Oil  Level  Indicator 

A  relatively  inexpensive,  accurate  and  improved  dial 
type  oil  level  indicator  is  developed  by  Liquidvision 
Gauge  &  Control  Corp., 

Oceanside,  N.  Y.  The  indi¬ 
cator  is  designed  for  use  on 
oil  storage  tanks. 

The  gauge,  which  is 
known  as  the  Model  I,  is 
equally  adaptable  to  any 
liquid  where^r  a  remote 
reading  hydrostatic  tank 
gage  is  required.  It  is 
equipped  with  a  combina¬ 
tion  Plexiglas  dial  and  lens 
cover  which  features  an  external  zero  adjustment.  The 
manufacturer  states  that  the  graduations  are  very  distinct 
and  can  be  read  at  a  glance.  For  installation,  all  that  is 
required  within  the  tank  is  an  airbell  that  is  supplied  with 
the  gage  and  a  length  of  copper  tubing  to  connect  the 
indicator  head  to  the  airbell.  Also  furnished  with  the  air- 
hell  is  a  tank  bushing  and  compression  fitting  to  seal  the 
vapor  in  the  top  of  the  tank. 

Bulletin  No.  115  is  available. 

More  information?  Enter  Item  24  on  postcard,  page  1 16 


Manual  Bleeder  Valve 

A  manual  bleeder  valve,  designed  to  release  unwanted 
fluids  and  gases  from  radiators,  power  cylinders,  small 
air  tanks,  diaphragm  spring  cham¬ 
bers,  differential  valves  and  pilot 
lines,  is  being  marketed  by  A.  W. 

Cash  Co.,  Decatur,  Ill. 

This  mechanism  has  such  fea¬ 
tures  as  a  self-contained  beveled 
seat,  positive  tight  closure,  non¬ 
clogging  stem  port,  self  cleaning 
passages,  extra  large  capacity,  and 
an  adjustable  knurled  control 
knob.  Special  tools  are  not  re¬ 
quired  to  install  or  operate  them. 

These  valves  are  regularly  supplied  in  brass  or  stain¬ 
less  steel  in  ^-inch  standard  iron  pipe  thread  size  for 
most  fluids  or  gases.  Special  construction  materials  are 
available  on  request. 

More  information?  Enter  Item  25  on  postcard,  page  1 16 

Drafting  Templates  for  Valves 

Drafting  templates  for  drawing  all  types  of  standard 
and  special  duty  valves  are  being  marketed  by  Graphic 
Indicator  Co.,  Los  Angeles,  Calif.  The  templates  are  made 
to  scale  for  industrial  and  commercial  pipe-line  drawings. 

The  templates  are  designated  Small  Valve  Indicator 
No.  255  and  Large  Valve  Indicator  No.  257,  and  are  used 
for  Ys,  and  ^-inch  scale,  for  indication  of  drawn- 
to-scale  pictures  of  any  type  valve,  with  variable  pipe 
connections.  ^ 

The  actual  size  of  the  templates  is  5%  by  9%  inches. 
They  are  made  of  rigid  Vinylite  that  stays  flat  with  non¬ 
glare  and  non-slip  surface. 

More  information?  Enter  Item  26  on  postcard,  page  116 

Small  Steam  Generator 

To  meet  the  need  for  a  low  cost  steam  generator  for 
small  commercial  applica¬ 
tions,  York-Shipley,  Inc., 

York,  Pa.,  has  developed 
the  Steam-Pakette  in  sizes 
ranging  from  15  to  30  hp 
for  high-pressure  steam  ap¬ 
plication.  It  can  be  used 
with  light  (No.  3)  fuel  oil, 
gas  or  combination  firing 
of  either  oil  or  gas.  The 
change-over  from  one  fuel 
to  the  other  on  the  com¬ 
bination  firing  models  is  accomplished  by  throwing  a 
single  switch. 

The  units  are  designed  for  high  pressure  duty  with  a 
maximum  design  pressure  of  125  lb.  The  unit  is  small  in 
physical  size  with  an  over-all  width  of  40  inches,  height 
of  58%  inches,  and  length  of  85%  inches.  Units  are  de¬ 
livered  fully  wired  to  the  control  panel,  requiring  only 
a  minimum  of  on-the-job  wiring. 

More  information?  Enter  Item  27  on  postcard,  page  116 
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Small  Oil  Unit  Heaters 

Ten  additional  smaller  sizes  to  complete  its  line  of 
these  unit  heaters  using  a  conventional  gun-type  oil 
burner,  are  announced  by  Delta  Heating  Corp.,  Trenton, 
N.  J.  The  largest  size.  Model  UH220,  has  an  output  of 
200,000  Btu  per  hr, 
equivalent  to  900  square 
feet  of  steam  radiation. 

In  addition,  these  oil- 
fired  unit  heaters  are  now 
available  with  output  rat¬ 
ings  ranging  from  196,000 
to  as  low  as  112,000  Btu 
per  hr. 

A  complete  selection  is 
offered  with  varying  outlet  air  temperatures  and  noise 
levels  to  suit  the  particular  installation,  and  for  process 
and  special  heat  applications.  The  healers  will  operate 
with  drafts  as  low  as  .01  inch  and  are  provided  with 
adjustable  louvers  to  control  the  direction  of  the  heated 
air.  The  high  velocity  type  propeller  fan  will  throw  air 
from  37  ft  for  the  smaller  size,  up  to  75  ft  for  the 
largest  size. 

More  information?  Enter  Item  28  on  postcard,  page  1 16 


Corrosion  Inhibitor 

An  addition  to  its  line  of  volatile  corrosion  inhibitors, 
VPI-250,  is  announced  by  Shell  Oil  Co.,  New  York,  N.  Y. 
Portions  of  this  crystalline  amine  nitrite  compound  vol¬ 
atilize  very  rapidly  and  will  prevent  rust  almost  immedi¬ 
ately.  At  the  same  time,  some  of  its  constituents  evaporate 
more  slowly,  for  longer -lasting  protection.  The  new  mate- 
rikl  also  flows  more  freely  than  any  available  heretofore, 
^he  material  does  not  have  to  be  applied  directly  to 
the  surface  it  is  to  protect.  If  a  quantity  of  the  powder  is 
simply  dropped  into  an  enclosed  space,  its  vapors  will 
penetrate  even  into  hard-to-reach  areas  and  condense  on 
all  surfaces.  Also  the  minute  crystalline  film  does  not  have 
to  be  removed  from  equipment  before  it  is  placed  into 
operation,  as  would  be  the  case  with  grease  or  petrolatum. 

The  material  has  been  effective  in  preventing  corrosion 
under  high  humidity  in  engines,  compressors,  pumps, 
sheet  metal  components  and  a  wide  variety  of  similar 
applications. 

More  information?  Enter  Item  29  on  postcard,  page  1 16 


Pump  for  Corrosives^  Slurries 

A  new  line  of  centrifugal  pumps  designed  especially  for 
handling  corrosive  liquids 
and  slurries  is  announced 
by  Goulds  Pumps,  Inc., 

Seneca  Falls,  N.  Y. 

The  new  pumps,  desig¬ 
nated  as  the  Fig.  3715  se¬ 
ries,  embody  a  number  of 
improvements  over  earlier 
similar  pumps.  They  are  available  with  the  entire  fluid  end 
in  three  types  of  stainless  steels,  all  iron,  all  bronze,  bronze 
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fitted,  all  iron  with  stainless  trim,  or  all  bronze  with  stain¬ 
less  trim. 

The  pump  is  built  in  nine  sizes,  ranging  from  %-inch 
to  3  inches,  providing  capacities  up  to  720  gpm,  and  heads 
to  200  feet. 

Bulletin  725.4  is  available. 

More  information?  Enter  Item  30  on  postcard,  page  1 16 


Tropical  Air  Conditioners 

The  adaption  of  27  five-ton  highboy  units  for  use  in 
tropical  climes  is  announced  by  the  Heating  and  Cooling 
Div.,  Union  Asbestos  &  Rubber  Co.,  Chicago,  Ill.  The 
units  have  extra  cooling  and  dehumidification  capacity 
as  well  as  fungus  and  moisture- 
proof  controls. 

Several  changes  are  incorpo¬ 
rated  in  the  units  which  differ 
drastically  from  standard  pro¬ 
duction  models.  Open  type  com¬ 
pressors  are  used  rather  than 
conventional  hermetically-sealed 
units,  to  enable  field  replace¬ 
ment  in  the  event  of  motor 
trouble.  A  coating  is  applied  to 
all  controls  to  make  them  mois¬ 
ture-proof  and  inhibit  fungus 
growth.  A  reheat  water  coil  is  installed  in  the  space  which 
would  normally  be  used  for  a  heating  unit,  due  to  the 
necessity  of  increasing  the  dehumidification  capacity.  To 
avoid  the  unsatisfactory  moisture  removal  which  would 
result  from  standard  air  conditioners  under  tropical  con¬ 
ditions,  an  automatic  valve  is  installed  in  the  leaving 
water  line  so  that  warm  water  from  the  condenser  can  be 
recirculated  through  the  reheat  coil,  adding  heat  to  the 
leaving  air. 

Through  the  use  of  automatic  valves  and  switches,  the 
air  can  be  kept  to  fairly  close  tolerances  in  temperature 
and  humidity.  The  units  will  supply  70,000  Btu  per  hr 
cooling  capacity  at  a  temperature  of  80  deg,  and  50% 
relative  humidity. 

More  information?  Enter  Item  31  on  postcard,  page  1 16 


Purge  Volve  for  Baseboards 

Equa-Valve,  a  new  type  of  purging  and  venting  as¬ 
sembly  for  use  with  a  two 
or  more  circuit  hot  water 
baseboard  heating  system, 
is  being  marketed  by  Hi- 
Flow  Products,  Inc.,  Balti¬ 
more,  Md.  It  enables  the 
heating  contractor  quickly 
and  completely  to  purge  all 
air  from  the  lines  when 
starting  the  heating  system. 

It  also  permits  the  proper 
balancing  of  flow  through  the  several  circuits  of  the  sys¬ 
tem  without  the  use  of  added  gate  valves,  tees  or  nipples, 
thus  saving  both  time  and  material  by  its  use. 

More  information?  Enter  Item  32  on  postcard,  page  1 16 
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Seal  Balanced  Angle  Valves 

Balanced  control  at  high  pressure  differentials  with 
tight  shutoff  is  achieved  with  the  Seal-Balanced  angle 
valves  announced  by  Hammel-Dahl 
Co.,  Providence,  R.  I. 

These  valves  embody  corrosion 
resistant  retained  seat  ring,  reduced 
turbulence,  Venturi  throat  design, 
large  flow  capacity,  and,  in  addi¬ 
tion,  eliminate  the  plug  unbalance 
usually  associated  with  single  seated 
valves. 

The  force  caused  by  line  pressure 
working  against  the  cross  sectional 
area  of  the  plug  is  cancelled  out  by  means  of  a  drilled 
hole  along  the  axis  of  the  plug,  intersecting  radially 
drilled  holes  near  the  top.  Thus,  the  line  pressure  is  trans¬ 
mitted  through  this  passage  and  exerts  a  downward  force 
on  the  plug  equal  to  the  upward  force.  As  a  result  the 
valve  may  be  positioned  accurately  at  pressure  differen¬ 
tials  as  high  as  3600  psi  with  standard  superstructures 
actuated  by  standard  instrument  air  output. 

The  valves  are  manufactured  in  sizes  from  1  to  8 
inches,  with  body  ratings  from  150  to  1500  lb.  ASA 
Standard  at  a  temperature  rating  of  450  deg. 

More  information?  Enter  Item  33  on  postcard,  page  1 16 

Tests  For  Looks  in  Piping 

The  Test-King  for  pressure  testing  and  locating  leak¬ 
age  in  water  lines,  radiant  heating 
systems,  and  general  piping  is  be¬ 
ing  manufactured  by  (ieneral  Air 
Products  Corp.,  Chicago,  Ill.  One 
charged  unit  can  be  used  to  test 
approximately  10  average  size 
homes.  Leaks  are  distinctly  audible 
and  visible  due  to  frosting  of  at¬ 
mospheric  moisture.  The  equip¬ 
ment  comes  complete  with  pressure 
gage,  valves,  fully  charged  and 
ready  for  operation. 

Refills  are  obtainable  at  any  carbon  dioxide  fire  ex¬ 
tinguisher  refill  station  or  from  the  manufacturer. 
More  information?  Enter  Item  34  on  postcard,  page  1 16 


Transformers  for  230-Volt  Units 

Installation  of  air  conditioning  equipment  in  offices 
and  commercial  buildings  has  often  brought  about  elec¬ 
trical  service  problems  that  can  be  met  by  the  new  line 
of  Boost  and  Buck  transformers  announced  by  Acme 
Electric  Corp.,  Cuba,  N.  Y. 

Many  installations  of  air  conditioning  equipment  are 
made  in  locations  where  only  115  volts  AC  is  available, 
and  since  the  motor  driving  the  larger  air  conditioning 
compressor  units  requires  230  volts,  a  special  circuit 
must  be  connected  to  two  legs  of  a  power  line.  Tapping 
two  legs  of  a  power  line  provides  208  volts  single  phase. 
This  208  voltage,  not  being  sufficient  to  develop  full 
starting  torque  of  the  230  volt  single  phase  compressor 


motor,  may  result  in  the  motor  failing  to  come  up  to 
normal  speed  and  torque,  causing  unsatisfactory  per¬ 
formance  of  the  air  conditioning  unit,  overheating  and 
possible  burnout  of  the  motor. 

The  purpose  of  the  line  of  Boost  and  Buck  transformers 
is  to  increase  the  208  voltage  closely  to  parallel  the  re¬ 
quirements  of  the  230  volt  motor  thus  providing  the 
electrical  characteristics  necessary  for  top  performance. 

The  series  of  transformers  are  essentially  4  winding 
insulated  transformers  in  which  the  separate  windings 
are  inter-connected  so  as  to  provide  essentially  the  same 
voltage  tapping  characteristics  as  an  auto  transformer.  In 
effect  the  secondary  winding  voltage  is  added  to  the  input 
voltage  thus  boosting  the  output  voltage  5%  to  10%  as 
desired.  In  addition,  the  load  capacity  of  the  transformer 
is  compounded  in  relation  to  its  multiplied  output  voltage. 
Thus  a  ^-kva  transformer  of  120  x  240  volt  input  and 
12  X  24  output,  by  interconnection  becomes  a  transformer 
suitable  for  use  on  a  208  volt  circuit  and  delivering  228.8 
volts  with  a  load  capacity  of  2.38  kva. 

Bulletin  BB-199  has  been  prepared. 

More  information?  Enter  Item  35  on  postcard,  page  M6 


Heavy  Duty  Trencher 

A  new  heavy-duty  trenching  machine  for  pipelines  and 
similar  heavy  construction  jobs.  Model  240,  is  introduced 
by  The  Cleveland  Trencher  Co.,  Cleveland,  Ohio.  It  is  a 
full-crawler-mounted,  wheel-type  trencher  which  digs  up 
to  36  inches  wide  and 
down  to  6  feet  3  inches 
deep. 

The  trencher  has  a 
low  ground  bearing 
pressure  of  6.3  lbs  per 
sq  inch  which  is  out¬ 
standingly  effective  be¬ 
cause  the  machine  is  balanced  perfectly  at  the  center  of 
its  non-packing  crawlers  which  are  100%  anti-friction 
bearing  equipped.  This  enables  the  trencher  to  work 
effectively  in  the  wettest  rights-of-way  and  overcome  the 
toughest  hills. 

The  digging  wheel  employs  a  front  upper  truck  as  well 
as  a  rear  upper  truck.  This  additional  truck,  mounted 
on  self-alligning  bearings,  supports  the  digging  wheel 
entirely  independent  of  the  driving  sprockets,  providing 
smooth,  power-conserving  digging  action  and  adding  life 
to  segments  sprockets  and  shafts. 

Another  feature  is  a  new  crawler  kick-out  clutch.  It 
permits  stopping  the  crawlers  without  halting  the  digging 
wheel’s  operation  —  gets  more  production  in  tough 
digging. 

Three  optional  bucket  sizes  give  the  machine  a  trench 
width  range  from  20  to  36  inches.  Maximum  trench  depth 
is  6  feet,  3  inches.  The  30-inch  wide  reversible  conveyor 
discharges  spoil  on  either  side  of  trench.  Over-all  length 
is  24V^  feet  and  road  width  is  8  feet.  It  is  powered  by 
a  460  cubic  inch  diesel  engine  delivering  65  hp  at  1,200 
rpm. 

More  information?  Enter  Item  36  on  postcard,  page  116 

{Continued  on  page  110) 
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PIPES  THROUGH  WATERPROOFED  FLOORS 


11"  Fil 


10"  Concrete  slab 


HEATiNG  AND  VENTILATING'S  DETAIL  SHEET 


PIPES  THROUGH 


WATERPROOFED 


WALLS 


Pipe  through  wall 


Hot  lead  poured 
and  caulked 


Size  varies 


3  -  SLEEVE  DETAIL  FOR  PIPES  8"  DIA.  AND  SMALLER 

_ _  ■ 


i: 


Spot  weld- 


%" 

No.  10  gage 
iron  sleeve 


Copper  flashing 


Oakum  caulked) 


Hot  lead  poured  , 
and  caulked  '  lll|  I 


Allow  at  least  6 
all  around  for 
grouting  sleeve 
into  wall 


4  •  SLEEVE  DETAILS  FOR  PIPES  OVER  8  DIA. 


SLEEVE  DIAMETER  FOR 

PIPE  8"  AND  SMALLER 

Dia.  of  pipe 

Dia.  of 

through 
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wall,  inches 

sleeve,  inches  | 
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ly* 

4 
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8  I 

6 

8 

8 

10 

DETAILS  2,3  AND  4,  COURTESY  WALTER  C.  KNIGHT 


OVER 


Satisfied  ^ 

Maryland  Home  Owners  Attest  to  the  Outstanding 
Qualities  of  REVERE  COPPER  WATER  TUBE—'' 


Soys,  Anthony  W.  Keene,  President,  ANTHONY  W.  KEENE,  INC 
Heating  &  Plumbing  Contractors,  Baltimore,  Md. 


"I’ve  been  operating  in  the  Baltimore  area  for  over  eighteen 
years,"  said  Mr.  Keene.  "Typical  of  the  10,000  units  in 
which  I  have  installed  Revere  Copper  Water  Tube  is  the 
Meadow  Lane  development  which  you  see  on  the  wall  of  my 
office.  I  have  worked  with  various  builders  and  they  have 
told  me  they  wouldn’t  specify  anything  but  endiiring  copper 
water  tube  for  plumbing  lines  ...  no  rustable  materials  for 
them.  Not  only  that;  copper  is  easy  to  bend,  needs  no 
threaded  fittings  so  naturally  we  can  hold  down  our  installa* 
tion  costs.  Ever  since  I  have  been  in  business  I  have  used 
Revere  Copper  Water  Tube  and  have  never  regretted  one 
foot  of  it.” 

Keep  out  of  trouble  with  copper . . .  guard  reputation 

for  quality  work.  Use  enduring  Revere  Copper  Water  Tube. 
There’s  a  Revere  Distributor  near  you  who  carries  a  full 
stock  in  both  hard  and  soft  tempers.  And,  if  you  have  tech* 
nical  problems,  he  will  put  you  in  touch  with  Revere’s 
Technical  Advisory  Service. 


WHY  REVERE  COPPER  WATER  TUBE 
IS  PREFERRED  BY— 

Architects,  Beilders,  Plwnbing  A  Heating  Contractor$ 

EASY  TO  BEND 

Saves  Time 

Revere  Copper  Water  Tube 
'*  bend.  Soft  temper 

con  be  bent  by  hand  to  meet 
installation  conditions. 


HANDY  LENGTHS 

Save  Fittings . . .  Labor 

Revere  Copper  Water  Tube 
comes  in  straight  lengths  of 
20'  in  hard  and  soft  tempers. 
60'  coils  of  soft  temper  re* 
duce  the  number  of  fittings 
needed. 


COPPER  AND  BRASS  INCORPORATED 

Founded  by  Paul  Revere  in  1801 
230  Park  Avenue,  New  York  17,  N.  Y. 


SOLDER  OR 

COMPRESSION  FITTINGS 

Need  Less  Work  Room 
I  ...  Save  Metal 

I  No  worry  about  wrench  room 
I  when  you  use  Revere  Copper 
E  Water  Tube  with  solder  fit* 

m  tings.  Compression  fittings  con 

^  also  be  used.  No  threading 
is  necessary  with  either  type 
fitting.  Wall  thickness  of  tube 
used  con  thus  be  less  than  for 
threaded  pipe. 


Mills;  Bultimore,  Md.;  Chicago  and  Clinton,  III.;  Detroit,  Mich.;  Los 
Angeles  and  Riverside,  Calif.;  Sew  Bedford,  Mass,;  Rome,  S.  Y. — 
Sales  Offices  in  Principal  Cities,  Distrihutors  Everywhere 

SEE  ''MEET  THE  PRESS"  ON  NBC  TELEVISION,  SUNDAYS 


NON-RUSTING 

Rustable  pipe  eventually  clogs 
os  shown  in  drawing  at  top 
right.  Non-rustoble  Revere 
Copper  Water  Tube  suffers 
no  lou  of  flow  or  preeiure 
os  shown  at  bottom  right. 
No  allowance  in  pipe  site 
need  be  made  for  rusl  ac¬ 
cumulation  with  Revere  Cop* 
per  Water  Tube. 
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One-Piece  Low  Cost  Filter  Gage 

A  one-piece  filter  gage  for  forced  air  heating,  cooling, 
and  ventilating  units  has  been  introduced  by  Bacharach 
Industrial  Instrument  Co.,  Pittsburgh,  Pa.  This  gage  de¬ 
termines  the  filter’s  resistance  to 
free  passage  of  filtered  air  as  well 
as  its  capacity  to  clean  the  air,  and 
automatically  indicates  when  the 
filter  has  become  dirty  and  should 
be  replaced. 

The  gage  can  be  mounted  by 
drilling  four  ^-inch  holes  through 
the  wall  of  the  blower  chamber, 
then  pressing  a  pronged  hook  on 
the  instrument’s  back  through  two 
of  the  holes.  The  gage  does  not  require  a  connection 
across  the  filter,  and  it  uses  no  electric  current.  It  is  ac¬ 
tivated  directly  by  the  negative  pressure  present  in  the 
blower  chamber,  which  is  slight  when  the  filter  is  clean, 
but  increases  as  the  filter  becomes  dirty. 

Two  of  the  four  holes  drilled  in  the  blower  chamber 
wall  are  the  orifices  through  which  this  negative  pressure 
exerts  its  pull  on  a  plastic  indicating  vane  within  the 
gage.  Hinged  at  its  back  end,  the  vane  can  rotate  from 
a  horizontal  position  (indicating  that  filter  is  sufficiently 
clean),  to  a  vertical  position  (indicating  that  the  filter  is 
dirty).  The  indicating  vane  is  held  in  horizontal  position 
by  magnetic  attraction  plus  the  weight  of  an  0-shaped 
vane  which  is  hinged  on  a  common  axis  with  the  indi¬ 
cating  vane.  Setting  the  gage  to  the  requirements  of  dif¬ 
ferent  filters  and  installations  is  accomplished  by  a  per¬ 
manent  magnet.  This  magnet,  positioned  directly  under  a 
metal  disc  in  the  center  of  the  indicating  vane,  is  mounted 
on  the  end  of  an  adjusting  screw. 

It  is  made  of  plastic;  has  only  two  moving  parts.  Di¬ 
mensions:  4  inches  high  by  inches  wide. 

More  Information?  Enter  Item  37  on  postcard,  page  1 16 

Pneumatic  Instrument  Filter 

A  compact  air  filter,  designed  to  prevent  dirt,  oil, 
water  and  other  foreign  matter  from  entering  pneumatic 
instruments,  is  announced  by  The  Fox- 
boro  Co.,  Foxboro,  Mass. 

The  filter  consists  of  four  major  ele¬ 
ments:  a  top  cap  with  supply  and  out¬ 
let  connections;  a  chamber  with  a  drain 
cock  at  the  bottom ;  a  resin  impregnated 
filtering  sleeve;  and  a  water  baffle.  The 
unit  measures  approximately  8(4  by 
4%  inches  and  can  be  mounted  in  a 
supported  line  or  bolted  to  a  wall  or 
panel. 

Supply  air  enters  through  the  inlet 
port,  strikes  a  baffle  plate  on  the  cap,  enters  the  chamber, 
passes  through  the  filter  and  leaves  through  the  outlet 
port.  Moisture  drops  to  the  bottom  of  the  chamber  and 
is  easily  drained  off  or  blown  out  through  the  drain  cock. 
The  filter  sleeve,  of  moisture-resistant  cellulose,  removes 


particles  as  small  as  40  microns.  It  is  inexpensive  and 
can  be  easily  cleaned  or  replaced. 

Filter  capacity  is  4  cfm  of  air  or  natural  gas.  Catalog 
TI  29-A-92a  is  available. 

More  information?  Enter  Item  38  on  postcard,  page  M6 


Holds  Styrofoam  to  Wet  Surfaces 

Field  installation  of  Styrofoam  insulation,  product  of 
The  Dow  Chemical  Co.,  to  wet  tanks,  pipes,  ducts,  and 
even  under  water  to  many  surfaces,  is  claimed  possible 
by  Hayes  Adhesives  Co.,  Inc.,  St.  Louis,  Division 
Morningstar,  Nicol,  Inc.  The  company  reports  that  its 
waterproof  insulation  cement  No.  1484  can  be  applied 
by  brush  or  spatula  to  sections  of  sheets  or  pipe  covering 
and  immediately  bonded  into  place  on  a  wide  variety  of 
wet  and  low  temperature  surfaces,  such  as  are  found  in 
industrial  piping  and  air  conditioning  projects. 

The  adhesive  is  tacky  and  gummy  immediately  after 
application  and  retains  its  clinging  character  indefinitely 
whether  dried,  exposed  to  dry,  moist  surfaces  or  even 
under  complete  immersion  in  water.  Since  the  adhesive 
is  unaffected  by  continual  sweating  of  pipes  and  similar 
surfaces,  no  shut-down  of  equipment  and  lines  is  required 
for  installation  purposes.  It  is  available  in  one  and  five 
gallon  cans. 

More  information?  Enter  Item  39  on  postcard,  page  116 


Control  Hood  for  Lobs 

The  Isolation  and  Atmosphere  control  hood  for  labo¬ 
ratories  in  industrial  assembly  use  is  being  mass  pro¬ 
duced  by  P.  M.  Leonard  Co.,  Inc.,  Brooklyn,  N.  Y.  Made 
of  plastic  which  is  chemically  inert,  the  device  weighs 
5%  of  that  of  a  steel  hood, 
one  eighth  that  of  a  glass 
hood. 

The  hoods  are  designed 
to  serve  every  purpose  in 
the  electronic-instrument, 
bearing  and  product  as¬ 
sembly  industries  requir¬ 
ing  controlled  conditions 
during  assembly  or  labo¬ 
ratory  research.  The  integrated  design  of  the  units  per¬ 
mits  complete  atmosphere  controls  such  as  rust  control, 
relative  humidity,  temperature,  maintaining  inert  gas  or 
dust  free  atmosphere  and  permits  a  full  isolated  work 
area  preventing  damage  by  air-borne  contaminants,  and 
the  basic  design  of  the  units  allows  for  in-tandem  assem¬ 
bly  in  industrial  production  lines. 

The  hoods  offer  complete  protection  from  radio-active 
isotopes  and  dusts  of  Alpha  and  Beta  energies  and  low 
energy  Gamma  rays.  The  extreme  light  weight  of  the  unit, 
less  than  20  pounds,  permits  change  of  location  with 
greatest  ease.  All  standard  and  optional  equipment,  such 
as  air  filtration,  dehumidification,  refrigeration,  high 
temperature,  airlock  compartments,  and  glove  port  facil¬ 
ities  have  been  tailor-made  to  the  unit  design. 

More  information?  Enter  Item  40  on  postcard,  page  1 16 
{Continued  on  page  112) 
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“COAL’S  BEST  FOR  OUR 
MODERN  PLANT! 

It’s  low  in  cost  •  •  • 

It’s  clean  and  convenient!” 

says  G.  W.  Peters,  Engineering  Manager 


M&R  DIETETIC  LABORATORIES,  INC. 
makers  of  PREAM  &  SIMILAC 
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“We  made  a  careful  study  of  fuels 
and  burning  equipment  before  building 
our  modem  new  plant  in  Sturgis, 
Michigan.  This  plant  was  designed  to 
produce  baby  food.  So  the  steam  plant 
has  to  be  clean  and  dust-free  as  well 
as  economical  to  operate.  Also,  we 
wanted  a  fuel  we  could  store  safely 
and  easily  in  order  to  insure  ourselves 
against  any  shortages. 

“We  decided  on  bituminous  coal— 
and  the  up-to-date  installation  shown 
here.  It  certainly  fills  the  bill  on 
every  count.  Our  modem  combustion 
equipment  makes  coal  far  more 
economical  than  any  other  fuel. 
Up-to-date  coal  and  ash  handling  give 
us  convenient  operation  completely 
free  of  dust  nuisance.” 

Additional  case  histories^  showing  hovo 
other  types  of  plants  have  saved 
money  by  burning  coal  the  modem 
way,  are  available  upon  request. 


Discover  for  yourself  the  great  advantages  of  coal 

burned  the  modem  way.  Call  in  a  consulting  engineer. 
He’ll  show  you  how  today’s  combustion  equipment  can 
give  you  10%  to  40%  more  power  from  a  ton  of  bitumi¬ 
nous  coal  than  from  equipment  used  only  a  few  years 
ago.  He’ll  show  you  how  modern  labor-saving  coal  and 
ash-handling  equipment  make  a  coal-fired  installation 
clean,  convenient,  and  dust-free. 

If  you  plan  to  remodel  or  build  a  new  plant,  be 

sure  to  look  into  the  low  cost  and  convenience  of  bitumi¬ 
nous  coal.  Consider  coal’s  other  advantages,  too.  It  has 
reserves  that  are  virtually  inexhaustible.  America’s 
bituminous  coal  mining  industry  is  the  most  eflBcient 
and  productive  in  the  world.  With  bituminous  coal,  you 
can  be  sure  of  plenty  of  fuel  at  relatively  stable  prices 
now  and  for  years  to  come. 


If  you  operate  a  steam  plant,  you  can’t 
afford  to  ignore  these  facts! 

BITUMINOUS  COAL  in  most  places  is  today's  lowest* 
cost  fuel,  and  coal  reserves  in  America  are  ade¬ 
quate  for  hundreds  of  years  to  come. 

COAL  production  in  the  U.S.A.  is  highly  mechanized 
and  by  far  the  most  efficient  in  the  world. 

COAL  prices  will  therefore  remain  the  most  stable  of 
all  fuels. 

COAL  is  the  safest  fuel  to  store  and  use. 

COAL  is  the  fuel  that  industry  counts  on  more  and 
more— for  with  modern  combustion  and  hand¬ 
ling  equipment,  the  inherent  advantages  of 
well-prepared  coal  net  even  bigger  savings. 


BITUMINOUS  COAL  INSTITUTE 

A  Department  of  National  Coal  Aaaoolation 
Southern  Building,  Washington  B.  D.  C. 


I  OR  mon  I  i  /  K'ii  \(  }  /  or  ooii  cor/ 

YOU  CAR  COUNT  ON  COAL! 
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News  of  Equipment  and  Materials 


{Continued  from  page  110) 

Forced  Draft  Packaged  Burner 

A  forced  draft  packaged  burner,  built  to  specifications 
for  Scotch  marine  type  boilers  and  other  types  of  heat  re¬ 
ceivers  designed  for  pres¬ 
surized  operation  for  in¬ 
dustrial-commercial  heat¬ 
ing  and  power  application, 
is  being  sold  by  Ray  Oil 
Burner  Co.,  San  Fran¬ 
cisco,  Calif. 

Burner  specifications 
may  be  selected  to  burn 
any  grade  of  fuel  oil  from 
the  light  No.  2  to  the  heavy  No.  6  Bunker  C  and  high  or 
low  pressure  gas  or  a  combination  of  both  oil  and  gas. 

The  complete  package  includes  a  burner  of  any  desired 
specification;  forced  draft  fan;  windbox  with  integral 
refractory;  completely  wired  enclosed  control  panel;  igni¬ 
tion  and  electronic  safeguard  systems,  and  constant 
velocity  type  air  control  assembly. 

All  components  are  completely  wired,  piped  and 
mounted  on  a  structural  steel  base  ready  to  be  installed 
on  the  boiler  front.  Only  steam,  water,  electrical  and  fuel 
connections  remain  to  be  made  and  the  burner  is  ready 
for  operation. 

More  information?  Enter  Item  41  on  postcard,  page  1 16 


Plastic  Pipe  Adapter 

A  metal  adapter  for  plastic  pipe  which  offers  a  flat 
clamping  surface  as  well  as  four  heavy  serrations  for 
maximum  protection  in 
connecting  plastic  pipe, 
is  announced  by  The 


These  fittings  are 
available  for  either  male  or  female  pipe  connections,  and 
are  supplied  either  galvanized  steel  or  brass.  There  is 
also  a  long  pattern  6,  8,  10  or  12-inch  adapter  for  con¬ 
necting  plastic  pipe  directly  to  the  jet  assembly  and 
protecting  the  venturi  tube. 

Sizes  available  are  from  ^  through  2  inches. 

All  fittings  are  conveniently  cartoned  and  individually 
thread  protected  for  ease  of  handling. 

More  information?  Enter  Item  42  on  postcard,  page  1 16 


Capitol  Manufacturing  & 
Supply  Co.,  Columbus, 
Ohio. 


Solves  Pilot  Linting  Problem 

A  solution  to  the  problem  of  linted  pilot  burners  and 
pilot  generators  in  heating  equipment  has  been  placed 
in  production  by  General  Controls  Co.,  Glendale,  Calif. 

These  Snorkel  pilot  burners  and  pilot  generators,  par¬ 
ticularly  designed  for  above-the-floor  heating  instal¬ 
lations  which  tend  to  collect  dust  and  lint,  operate  on  a 
principle  of  drawing  primary  air  under  the  pilot  flame 
before  it  is  mixed  with  gas  in  a  cool,  sealed  chamber. 
Bringing  the  air  past  the  flame  brings  all  dust  and  lint 


1 


into  contact  with  the  flame,  incinerating  it  and  leaving 
the  intake  air  completely  clean  and  free  of  air-borne 
particles  which  tend  to  clog  ordinary  pilots. 

Additional  prevention  against  plugging  is  provided 
by  large-diameter  pilot  and  thermopilot  flame  ports. 
Primary  air  is  mixed  with  gas  in  the  sealed,  cool  cham¬ 
ber  to  avoid  cracking  of  the  gas.  The  result  is  a  crisp 
and  steady  blue  pilot  flame  which  is  not  subject  to 
either  clogged  ports  or  an  unsteady  mixture  of  primary 
air  and  gas. 

The  PG-9  pilot  generators,  and  260S  and  26S  pilot 
burners  are  available  for  all  the  company’s  thermocouple- 
operated  safety  and  self-powered  control  systems. 

More  information?  Enter  Item  43  on  postcard,  page  1 1 6 


Ventilating  Fan  Line 

Four  variable-use  ventilating  fans  are  added  to  the 
line  of  Air  Controls,  Inc., 

Cleveland,  Ohio.  These 
models  are  readily  adapt¬ 
able  for  unlimited  appli¬ 
cation  in  homes,  apart¬ 
ments,  stores,  factories, 
and  other  locations  re¬ 
quiring  ventilation  and 
air  cooling. 

They  are  housed  in  a 
heavy-gage  steel  cabinet. 

Six-bladed  fan  assemblies  produce  maximum  air  volume 
quietly  and  eflSciently.  Blade  diameters  from  24  to  38 
inches  produce  from  3,850  to  10,000  cfm.  Belt-driven 
for  smooth  and  quiet  performance,  the  fans  can  be  sup¬ 
plied  for  either  horizontal  or  vertical  operation.  Auto¬ 
matic  wall  or  ceiling  shutters,  2-speed  motors,  front  and 
rear  guards  are  available  as  optional  accessories. 

More  information?  Enter  Item  44  on  postcard,  page  1 16 


Measures  Inaccessible  Distances 

A  field  range  finder,  for  measuring  distances  from  8 
to  100  feet  without  actu¬ 
ally  taping  them  or  where 
distances  are  not  able  to 
be  accurately  measured,  is 
a  new  product  of  Meyer- 
Opticraft,  Inc.  New  York, 

N.  Y.  The  over  all  accur¬ 
acy  is  2%. 

The  field  rangefinder  is 
based  on  the  triangulation 
principle  employing  two 
strongly  contrasting  images.  On  sighting  through  the  eye¬ 
piece,  two  images  of  the  object  are  visible — one  white, 
one  gold.  Turning  the  knob  in  either  direction  causes  the 
white  image  to  move.  When  this  image  is  clearly  super¬ 
imposed  on  the  gold  image,  the  rangefinder  is  in  perfect 
alignment.  Distance  is  then  indicated  on  the  dial. 

More  information?  Enter  Item  45  on  postcard,  page  1 16 
{Concluded  on  page  114) 
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Unprotected  cooling  tower  redwood 
RESULT  OF  CHEMICAL  ATTACK 


Unprotected  cooling  tower  redwood 
RESULT  OF  FUNGUS  ATTACK 


PRESSURE  CREOSOTINt  ADDS  YEARS  DF  LIFE  TD 
HALSTEAD  &  MITCHELL  CDDLIHG  TOWERS 


FUNGUS  ROHED  UNPROTEaED  DECKING 

Unrefouched  photographs 

CLEAN  PRESSURE-CREOSOTED  DECKING 


Examine  these  unretouched  photographs  carefully.  Constantly  wetted 
wood  decking  in  a  cooling  tower  is  subject  to  immediate  attack  by 
fungus  and  marine  parasites.  It  is  also  subject  to  chemical  deterioration 
from  acids  in  water.  All  wood  used  in  Halstead  &  Mitchell  Cooling 
Towers  is  protected  against  these  twin  enemies. 

WHY  PRESSURE  CREOSOTING? 

Creosote  .  .  .  uM  162  elements  toxic  to  fungus  growth  and  parasites  .  .  . 
also  makes  wood  more  resistant  to  chemical  attack.  Deep  penetration 
of  the  wood  by  Koppers  Pressure-Creosoting  gives  the  longest  possible 
wetted  decking  life.  Therefore,  all  Halstead  &  Mitchell  Cooling  Tower 
decks  are  Pressure-Creosoted,  and  are  guaranteed  against  rotting  due  to 
fungus  growth  ...  for  20  years! 


ONLY  HALSTEAD  &  MITCHELL  OFFERS  THE 

20  ^ar  Guarantee ! 

ON  THE  WETTED  DECK  SURFACE  ogainst  rotting  by  fungus  ottock 


2  thru  100  Tons 

Sheet-Steel  Cabinets, 

5-times  protected 

Stainless  Steel  Fans  and  Shafts 
Weather  Shielding 

Everdur  Bolts  for  ease  of 
disassembly  at  any  time. 


n^^^lSSiiiiiiill  Hill 


LniiV  IMri|iraUM  t  Wlwteilin  EvHywbm 


OFFICES:  Bessemer  BMg.,  Pittsbiirih  22,  Pa. 
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News  of  Equipment  and  Materials 


{Concluded  from  page  112) 

Vacuum  Heating  Pump  Unit 

A  new  4-pump  vacuum  heating  unit,  Model  VA,  has 
been  developed  by  American  Hydrovac  Div.,  Pitz  Foun- 
dry,  Inc.,  Brooklyn,  N.  Y.,  which  incorporates  several  new 
features.  The  new  unit 
consists  of  two  separate 
motor-driven  centrifugal 
pumps  and  two  separate 
all  bronze  rotary 
vacuum  pumps  for  air 
displacement. 

Principal  features  are 
a  vacuum  heating  pump 
having  considerable  air  handling  capacity  beyond  the 
ratings  as  set  forth  by  ASHVE  for  standard  capacities 
normally  specified  for  vacuum  heating  pump  units,  with 
an  accompanying  decrease  in  horsepower  consumption. 
This  model  also  permits  full  use  of  a  true  duplex  unit,  as 
both  the  condensate  and  the  air  pumps  can  be  used  for 
double  capacity  when  required. 

Other  features  of  the  new  model  are  the  elimination  of 
many  internal  working  parts  which  were  customary  with 
former  designs,  and  a  reduction  in  maintenance  time. 
More  information?  Enter  Item  46  on  postcard,  page  1 16 

New  Line  of  Radiant  Baseboards 

A  new  addition  to  its  regular  line  of  radiant  base¬ 
boards  is  announced  by  Kritzer  Radiant  Coils,  Chicago,  - 
Ill.  The  addition  is  the  K  line,  made  specifically  for  resi¬ 
dential  and  commercial 
heating. 

A  feature  of  the  new 
baseboard  is  full  length 
back  and  top  of  one  piece. 

This  imparts  strength  and 
rigidity  so  that  it  aligns 
the  entire  baseboard  as¬ 
sembly  and  supports  all 
elements.  It  acts  as  a  bar¬ 
rier  against  heat  loss  into  the  walls  as  well  as  preventing 
dust  streaks  on  wall  surfaces.  A  support  bracket  snaps 
into  both  the  back  plate  and  the  return  edge  of  the  top, 
establishing  a  foundation  for  carrying  the  coil  and  the 
snap-on  front  plate,  as  well  as  reinforcing  the  extended 
top. 

A  slide  cradle  fits  snugly  to  the  coil  and  prevents  it 
from  touching  the  front  or  back  plate.  The  cradle  moves 
with  the  coil  during  expansion  and  contraction,  riding  on 
the  ribbed  support  bracket. 

Accessories  are  available. 

More  information?  Enter  Item  47  on  postcard,  page  1 16 


Water  Defrost  Package 

Addition  of  a  package  accessory  group  for  automatic 
control  of  Recold  water  defrost  coils  is  announced  by 
Refrigeration  Engineering,  Inc.,  Los  Angeles,  Calif.  This 
is  said  to  be  the  first  time  such  a  package  control  unit  has 
been  offered. 

aj4 


The  package  includes  a  timer,  a  solenoid  valve  and  two 
safety  devices,  as  well  as  complete  accessories  for  con¬ 
trolling  the  frequency  and  timing  of  the  defrosting  cycle. 
The  safety  devices  protect  against  the  possibility  of  the 
drain  pan  overflowing  from  unusual  obstructions  due  to 
foreign  objects  in  the  drain  line  or  the  sticking  of  the 
solenoid  water  supply  valve. 

A  feature  of  the  automatic  water  defrost  control  pack¬ 
age  is  the  simplicity  of  multiple  unit  installation.  A  num¬ 
ber  of  water  defrost  coils  can  be  defrosted  from  a  single 
control  unit.  The  unit  can  be  used  for  fully  automatic  de¬ 
frosting  of  all  the  company’s  ceiling  blower  coils  with 
nominal  capacities  ranging  from  approximately  to  3 
tons  and  application  temperatures  from  storage  freezing 
down  to  extremely  low  blast  freezing.  The  automatic  con¬ 
trol  package  may  also  be  used  on  the  company’s  floor  type 
refrigeration  units. 

More  information?  Enter  Item  48  on  postcard,  page  1 16 


Insulating  Tape  for  Cold  Lines 

Den-Ite  insulation  tape,  developed  as  an  insulating  ma¬ 
terial  for  cold  lines  in  air  conditioning  systems,  com¬ 
mercial  refrigerators,  plumbing  installations,  and  wher¬ 
ever  the  problem  of  condensation  is  encountered,  is  intro¬ 
duced  by  Dennis  Chemical  Co.,  St.  Louis,  Mo. 

This  No.  8525  cork  insulation  tape  also  provides  an 
effective  sound  deadening  barrier,  and  has  been  used 
successfully  as  a  gasketing  material.  It  has  excellent  ad¬ 
hesion  to  itself  and  all  types  of  surfaces  with  no  supple¬ 
mental  adhesives  required. 

More  information?  Enter  Item  49  on  postcard,  page  1 16 


Air  Cooled  Condensers 

Completely  automatic  home  cooling  without  the  use  of 
water  has  been  introduced  by 
General  Electric  Co.,  Bloom¬ 
field,  N.  J.,  as  part  of  its  1954 
line  of  air  conditioners  for  the 
home.  Waterless  home  cooling 
is  made  possible  by  a  new  air¬ 
cooled  condenser  developed  by 
the  company’s  Home  Heating 
and  Cooling  Department. 

The  air-cooled  condenser 
gives  complete  flexibility  of  in¬ 
stallation  because  it  can  be  lo¬ 
cated  remote  from  the  cooling  unit  in  crawl  space,  attic, 
garage,  or  backyard.  There  will  be  an  air-cooled  counter¬ 
part  for  every  water-cooled  unit  in  the  line,  including  up- 
flow,  downflow,  and  horizontal  flow  models. 

The  condenser  package  is  only  two  feet  high,  three  feet 
deep,  and  two  or  three  feet  wide,  depending  on  capacity. 
At  present,  the  company  is  marketing  the  new  air-cooled 
unit  in  2,  2V^  and  3  ton  sizes,  with  1^^  and  5  ton  models 
to  be  available,  later  this  year.  All  its  air-cooled  equipment 
is  rated  by  the  company  on  the  basis  of  cooling  capacity 
rather  than  horsepower  input  because  air-cooled  units 
provide  only  about  %  of  a  ton  of  cooling  capacity  per 
horsepower. 

More  information?  Enter  Item  50  on  postcard,  page  116 
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NOZZLES  ARE  THE  HEART 
OF  COOLING  EFFICIENCY 

In  early  designs  of  large  atmospheric  cool¬ 
ing  towers  the  water  distributing  system 
usually  consisted  of  water  box,  flumes  and 
distributing  troughs.  It  was  natural  that  en¬ 
gineers  would  look  for  a  more  efficient  way 
to  break  up  the  water  so  that  a  greater  area 
would  be  exposed  to  the  cooling  action  of 
the  air. 

The  first  nozzles  used  for  this  purpose 
were  crude,  but  a  big  step  forward.  After 
many  refinements  the  Rotojet  nozzle 
emerged  as  best  suited  for  this  work.  It  pro¬ 
vided  a  hollow  cone  spray  with  remarkable 
fluid  break-up. 


For  long  life,  low  maintenance  and  high  effi¬ 
ciency,  cooling  tower  nozzles  should  be  clog- 
proof  and  provide  uniform  spray  patterns. 


The  Rotojets  have  no  moving  parts.  They 
operate  on  the  whirl  chamber  principle  and 
are  completely  clog-proof  under  normal 
working  conditions. 

Engineers  like  the  Rotojet  for  cooling 
tower  installations  because  it  is  a  precision- 
made  nozzle.  It  is  made  in  a  wide  range  of 
sizes,  permitting  them  to  control  the  vol¬ 
ume  of  water  handled  by  a  tower  at  a 
specified  water  pressure.  This  is  important 
in  the  calculation  of  water  to  air  ratios... 
the  very  heart  of  all  cooling  operations. 


Full  information  on  Rotojet  nozzles  and 
their  many  applications  may  be  obtained  by 
writing  direct  to  the  manufacturer,  the  Sinks 
Manufacturing  Company,  3120-38  Carroll 
Ave.,  Chicago  12,  Ill.  Adv. 


The  whirl  chamber  principle  of  Rotojet  nozzles 
gives  maximum  fluid  break-up  without  the  use 
of  moving  parts.  This  type  of  nozzle  is  clog-proof. 


Binks  series  3-B  cooling  towers 


So-o 

Hotel  guests  sleep 


Quiet... 


undisturbed 


Guest  rooms  cue  only  a  few  feet  from  the  Binks 
cooling  tower  installed  in  the  light  court  of  the 
Malburne  Hotel,  Durham,  N.  C.  But  no  one  has 
complained  or  lost  a  wink  of  sleep.  Binks  cooling 
towers  of  the  Series  3-B  type  ore  exceptionally 
quiet  and  are  ideal  for  use  where  any  noise  at  all 
would  be  objectionable. 

You  pay  no  more  for  this  oxfro  quiet  oporofion 
and  you  got  all  these  additional  advantages: 

•  Controlled  air  movement  through  the  tower 
makes  Binks  Series  3-B  units  independent 
of  natural  breezes. 


Here's  one  reason  why 
these  towers  are  so  quiet 

Binks  squirrel-cage  blowers  pro¬ 
vide  ample  air  movement  while 
running  at  quiet  speeds... far 
slower  than  the  noisy  propeller 
fans  used  in  conventional  towers. 


•  Air  current  moves  in  opposite  direction  to 
downward  water  flow.  This  accelerates  the 
cooling  action. 

•  Only  dry  air  passes  through  the  air  propulsion 
assembly.  Corrosion  cmd  maintencmce  are 
thus  reduced. 

•  Non-clogging  ROTOJET  nozzles  produce  fine 
fluid  bre^-up  for  maximum  cooling. 


A  COMPLETE  LINE  OF  NATURAL 
DRAFT  AND  MECHANICAL 
DRAFT COOLING  TOWERS  AND 
INDUSTRIAL  ^  SPRAY  NOZZLES 


REPRESENTATIVES  IN  ALL  PRINCIPAL  OTIES  •  SEE  YOUR  CLASSIFIED 


DIRECTORY 


SEND  TODAY  for  these  bulletins: 

No.  47-A— Type  2-B  (3  to  30  tons) 

No.  47-B— Type  3-B  (1  to  108  tons) 
No.  47-D — Type  B-23-B  (2  to  3  tons) 


Sinks 

coo/j^^G' 


MAIL  COUPON  TODAY 


Sinks  Manufacturing  Company 
3120*38  Carroll  Ave.,  Chicago  12,  III. 

Gentlemen:  Please  rush  FREE  Cooling  Tower  Bul¬ 
letins  qs  checked: 

□  Bulletin  47-A  □  Bulletin  47-B  □  Bulletin  47-D 
Nome _ 


-Zone _ Stote- 
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THE  NEW  LORD  &  TAYLOR  STORE  IN  WEST  HARTFORD,  CONN. 
Architect:  Irving  W.  Rutherford,  Hartford,  Conn. 

Consulting  Engineer:  Harry  H.  Bond,  New  York,  N.  Y. 

Heating  Contractor:  Eugene  J.  Brandt  &  Co.,  Inc.,  New  York,  N.  Y 


As  modern  as  the  store  it  serves 


THE  FITZGIBBONS  “D”  TYPE  STEEL  BOILER 

is  the  choice  for  today’s  modern  building 
because  of  its  proven  ability  to  provide  up- 
to-date  standards  of  comfort  with  lowest 
operating  costs.  Fitzgibbons  design  has  no 
equal,  and  construction  meets  and  fre¬ 
quently  exceeds,  ASME  Code  require¬ 
ments.  Its  fine  reputation  among  building 
owners,  architects  and  engineers  is  further 
evidence  of  the  kind  of  performance  you 
can  be  sure  of  obtaining  with  a  modern 
Fitzgibbons  boiler  installation.  For  com¬ 
plete  details  on  the  Fitzgibbons  “D”  T/pe 
boiler,  write  the  Fitzgibbons  Boiler  Com¬ 
pany,  101  Park  Avenue,  New  York  1 7,  N.  Y. 
Ask  for  Catalog  HV-8. 


_  TO 

The  Titzgibbons  Boiler^ 
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fRODUCT  INFORMATION  SEBVICl 


Um«Im 


n::i  ^ 

B«l«w  for  farthar  infonnotion  oik 

iliiipinMit  and  Moteriob 

;f}ifor  o  copy  of  .,..1...  ' 

*  Ntw  Golidi^ 

Intor  tho  Korn  Numbora  in  which  you  or*  faitomtad  and  print 
dooily  your  nomo  and  oddran  with  tMo. 


Iqp  twUera  Is  Uhistratod  oft  tho  front  cover 
and  two  10  hp  heavy>oil  natta  toaothor 
with  two  2S0  hp  d«Ml  fuel  Powonnaoten 
are  Aown  on  tho  Iiadc  cover.  Cooetruo- 
ttonal  and  operational  eharaeteriatlca  ot 
the  boilen  are  deacilbod  and  pletorod.  Tho 
flrlnc  eqiulpineiit  for  taro  avaihdile  Unea 
covering  li^t  and  heavy  oUa  aa  won  aa 
caa  la  deacribod.  A  partial  Uat  of  typiod 
inatallatione  la  heq^tahi  appoara  on  ttio 
back  cov«r.  — _^...„..„llaai  IM 


■JWTKIC  MraiOKRATION  UNITS  — 
A  new  d>pase  catalog  B-54,  on  ita  bdt- 
drlven  condenaing  unita  and  compreaaora 
ia  publiAed  by  Copeland  Refrigeration 
Oorp..  Sidney.  Ohio.  Thia  catalog  eostaina 
fflaatratlon  and  ^eclflcationa  on  atandard 
air-  and  arater-codlad  nuxMa  of  tho  cook 
pany*a  electric  r^iigeratlon  vnlta.  It  alao 
IneUidea  pertlnoat  data  on  other  modela, 
aoeb  aa  combination  air>  and  wate-coidod 
onlta.  gaaolino  anglTte-driven  modda  and 
tnufr-type  modela.  One  connote  page  la 
devotod  to  a  chart  ahowlng  capacity  data 
on  vailoua  modtia  of  bdt-drlvan  condcna- 
Ing  unita  and  compTcaaora.  _ _ Noim  Ml 


STIAM  NBATINO  SVSTWS  ANO  OON- 
TNOLS— Bollotla  lit  haa  been  laanad  by 
nUnota  Knginoerlag  Oonvony,  IHvlatoa  of 
American  Air  Illtar  Oe..  Chicago,  m  , 
covering  Ita  boating  ayatmna  and  controla. 
Tlie  bulletin  la  a  condonaed  catatag.  M 
pagaa.  and  indudoa  aoetlena  on  Uia  com- 
pany*a  Selectotherm.  oantinuoua  flow  cmk> 
trol  ayatmna.  vacuum  ajalaiiia,  cydlag  flow 
control  mtamo.  vapor  ayatana  and  a  aoo> 
tion  on  oteam  power.  _ _  iMan  mi 

eLAY^PROOUCTS  -  MPR,  PITTIMtS, 
PLUS  UNINO— A  comprMwaolve.  tSiMSa 
catalog  covering  ita  oompleta  Una  of  vttri* 
fled  clay  pipe,  flttiaga,  flue  lining,  wall 
coping,  aeptlc  taidta.  Uner  platoa.  chimney 
tope  and  other  clay  produeta.  ia  iaaood  by 
Superior  day  Corp.,  Uhrleliavillo,  Ohio. 
Cinnpletely  lUuatrated.  thia  attractive 
pocket-oiae.  apiral-boiind  catalog  ia  in¬ 
dexed  for  eaar  reference.  ...^.....iiam  MS 


SNOW  MSLTUM  SVSTSMS— How  Snow 

Molting  Oombata  Winter  Traffic  Prbblama. 
la  the  title  of  a  social.  SO-page  report 
recently  prepared  by  the  Xnglneering 
flervleo  Dept.,  A.  M.  Byera  Co..  PltWiur^. 
Pa.  The  lUoatrated  report  la  baaed  on  an 
analyala  of  anow  mating  ayMwna  in  wdtich 
heated  water  mixed  with  antl-freeaa  la 
circulated  through  wrought  Iron  pipe  coUa 
or  gxlda  embedded  in  paved  roadwaya.  In¬ 
cluded  in  ffM  i^wface  to  the  preaentation 
veclflc  inatallatloaa  are  a  liot  of  the 
advantagea  of  anow  melting  and  a  dia- 
cuaaion  of  conatnictlon  and  operational 
ccata.  Much  of  the  report  ia  devoted  ex- 
cluaively  to  anow  melting  ^atema  aerving 
roada  and  highwaya.  The  loot  half  of  the 
report  deala  with  off-the-atreet  mow 
melting  faciUtlea  inatalled  in  driveways 
and  parking  areas  of  banks,  garages, 
service  stations,  warehooaes  and  similar 
bufineaa  aatabUahmenta. _ Nam  MR 


AMmeNs  TO  ooiuai  mho- a  now 
master  catalog  few  Ua  B4B-D  Anrier  Soaiaa 
boUera  that  find  data  on  tome 

new  alaaa  ia  the  Una  IMS  boon  raiaoaad  by 

Pttagibbons  Boiler  Ine..  Haw  Taofc. 
H.  T.  Previously  availaUa  in  atma  from 
1100  to  MOO  net  aq  ft  afaam.  Uria  baSor 
for  schools  and  all  MaaSI  ?n*lilnga  now 
comes  in  flaas  up  to  MM  net  sq  ft  staam 
and  OOW  net  sq  ft  Water.  Tha  now  natalwg 
alao  points  out  that  ratinga  of  all  B-X-V 
Junior  boilen  abauld  ba  inersoaod  Iqr  Ulb 
percent  uAere  focoad  hoi  water  dreida- 
tkm  ia  used,  in  aecoadanee  with  Um  raoant 

reviakm  la  the  8BI  Coda.  n— 


TUMN«  AND  UNB  PlPD-The  llbercaat 
tubing  and  line  pipe  of  The  nbercast 
Corp.,  Sand  Springs.  fUkla.  ia  deacribod 
in  a  profusely  iUustratod  Iralletin.  Ilber- 
caat  la  said  to  be  a  product  ot  tharmoset- 
ting  resins  reinfoteed  with  glass  flben 
and  cured  by  heat,  nie  idpe  la  non-cor¬ 
rosive  and  is  made  la  M-ft  Jidnts.  using 
a  centrifugal  casting  method. _ Mam  Ml 


CBNTNAL  AIR  DONDITIONINO  UNITD- 

Ceiling-mounted  and  floor-mounted  cen¬ 
tral  station  air  conditioner  units  frw  com- 
raarcial  and  Indnatrlal  aiq>Ueatioaa  are  the 
subjact  of  a  new  bulletin  now  b^ng  of¬ 
fered  by  Worthington  Corp.,  Harrison. 
N.  J.  The  buUetia  io  illustrated  end  gives 
apedfleations,  dimensions,  aeceasoriea, 
{fiysical  data  and  features  of  the  AHY 
ceUing-mounted  and  AVY  flow-mounted 
units. - Nam  MS 


Poataga  ^ 

Wm  be  paid 


PACKAORD  ROlUUIS  POR  NOgPITAU 

—A  new  four-page  folder,  BuUetia  ISSI, 
Just  completed  by  Orr  St  flambowar,  Inc., 
Reading,  Pa.,  deaerlbaa  two  typm  of 
Powermaatar  packaged  automatic  boilera 
in  aeventeen  aiaaa  from  S  through  500  hp 
for  steam  proceaaiag  aa  wMl  aa  atmm  and 
hot  water  beating  aarvtoa  aa  applied  to 
hoqpitals.  nila  includaa  replacement  aa 
weU  aa  new  eonatruetton.  The  front  covwr 
<a  tha  bulletin  deaerlbaa  the  advantagea 
of  pa^aged  automatic  bollets  eonttasted 
with  aqutomant  of  eoaventional  dcNgn.  A 
,  triple  inataUatlea  of  gas-  or  oil-flrad  SOO 
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READERS'  SERVICE  DEPT.^^  . 


pteto  tefoMMtlon  on 

air  ewwHtioiiiiii  unit*,  indu^ 
line  diagmui,  witln*  dto«n««.  i^wAiy 
and  hdpCul  aramd—  «*  «“** 
turn.  Tb»  Torrldor.  a  W|t»»  capacity Jji^r 
^  unit  haater  la  dawribad  to  Btolattn 
DS-S27A.  todwdteg  reughtod-in  dim^ 
sioM.  and  capacity  tablaa.  - - naaniia 


— Uia  totoitona  ot  haattag 

t»  atoBtoto  aa  ptrtonnad 
ftoar^Xtoiip  paai|M 

Aad  to  a  aair  catalog  pal>- 
ti  to*Htotoa,'toe..  Ja^aon. 

,  u  walar  troto  ardl.  i1»ar. 
i  aa  a  aoorca  o<  dean,  gama- 
ypi-t— a-  aa  wan  aa  toa  ra- 
ik  ffom  toa  tatorkr  o«  a 

,aim  wmKbm.  Cluoiga-ayar 
to  eoeltog  la  daaeribad.  Typ* 

^  «C  Itoa  baat  pump  ana 
Mrtnyad.  boto  wlto  taanala 

aara  aad  with  cadkot  piptog. 

of  todr  cpaiatkm  to  variooa 

Hucoiigbout  toa  aouatry  a*a 
aeboda,  banka  and 
11  aa  beaaaa.  ara  toctoitod  to 
am  Uatad.  ttn  dtttoiant  ■tod- 

tor  bato  baattog  and  aeoUng 

ato  Btodda  for  baattog 
a  alao  abima  toa  baat  cutout 
lar  otoar  common  eparattog 
4  gtaaa  toa  coding  capacity 

4olg  for  Bommar  air  eondl- 


COOLINO  TOWHIg-A  contototdy  now 
realdentid  cooling 

offered  by  Halataad  &  MltchaU.  Plttrtm^ 
Pa  da**^^*—  to  detail  toa  mechanical 
diyaied  and  operating  cbarytarlato  of 
the  company*a  lataat  Una  of  raddanUd 
cooM"t  towara  for  conditioning.  The 
».page  catdog  daacribaa  toaaa 
aipiMng  graphically,  tower  capadttaa  f« 

vartoua  wet  bun*  tamparaturaa.  Indom  and 

outdoor  towar  Inatallationa  are  botoabo^ 
infuU-page  Una  dlagratna. - Wtoi  »» 


Tii««rrudo  vAbvgg- Ajto- 

aeripMoo  of  lla  line  of  naadla  ♦brd^to 
rdaaaliilitoawit-i  to  a  new  catalog.  HV-l. 
^  inatromant  Co.. 

Baai  rlpflmw  and  dtot^rapto 
^  af  toa  madda  la  indnrtad.  aa  wau 
aa  g.aabanaay  daw  pdnting  out  toa  fca- 
*agm  ad  tola  ealva.  In  addition,  tbm  arc 
toawbtoB  aC  onto  type  with  toblaa  of  y- 
A  aiart  af  low  abaraetarlatiea 
la  alao  toetodad.  — — — — — Itoni  lU 


tern  oparataa.  angtoaattog  datafla.  earn-  Swtoad  by  Inatalltog  dl-  or 
Donenta.  parformanca  data  and  toataUa-  ^  haatara. 

Oona  ara  inciudad. - ••••  glaao  wmrk.  doto^. 

e*  .  wiping  doto  prooaadng.  radio  aaaamdy. 

HIAT  TKAMgini  Wlltoiwrr-to  four  ;^Staboratory.  plywood  manufaett^r 
JIw  buUattoa.  XMMB.  M-Ml.  D3-*«.^and  JSa  pdiablng  and  inacribtog, 

DS^A.  ara  daacrlbad  toraa  Srtwnatmation  and  pulp  wood  Jg  ^ 

of  toa  Trana  Co..  In  Ocoaaa.  Wto.  to  to-  - Itom  « 

Kovad.  adf-aontatoad  air  conditteily 

unto,  toa  odd  ganarator  Una  with  c^a^ 

tiaa  axtandad  to  m  tana,  and  Unprmrad 
Torridora  with  Ddta-FIo  In 
Plate  infoonatlon.  tocludlng  capacity  t^ 
hlta  rougbing-to  dlmanalona  on  ciW 

M^gXu^^dcgdmT^da.  bnUatin 
DS-sa  baa  capacity  tablaa,  opccilcatow 
and  teformatlon  aa  aparattog  faatarM  ef 
tea  omnpaay'a  uuiina  aaanra  and  ccadana-  gLfferilOllIl  liOTOff  WWIHATOff— A 
tea  compw.y  bullatto  MWA  daacrlbtog  ami 

_ _  Uluatrmtlng  toa  VIR.  daetranlc 

fer  aaaad.  vatoga,  and  euxeant  (tendon) 

I  regdaSra  fer  todnatrlal  daetrle  motor 

:  :  •  •  I  Sm^JuitbaanlaauadbytoaRdlaiito 

;  :  I  I  >1  jiy.**!..  and  Xngtg.  Oo..  Oavdand.  Ohio. 

•  ;  :  :  :  l  \  with  lUnatrmtlooa  and  a  diagram,  the  bd- 

I  •  •  •  t  I  latln  trr^****  lb#  function  of  toa  **1“**^ 

fin  I  In  controUlag  aaotor  or  ga°”*l” 

2:  cndtetlon  to  rctoonto  to  toa  inputdgig 

^  j  ftom  rtgutotad  ^pmUtar.  — •••■i  **• 


neaON  C0fl®«l««l-A  new  buU^ 
pnbliabad  by  Doyle  A  Roto  Bffg.  COh  to^ 
Brooklyn.  K.  T..  danrribaa  that  compaw  a 
Itaon  condanaer.  Tba  bulletin  glToa  wad-, 
ftoattena.  Uaa  drawinga.  and  rougb^;to 
temanaloiM.  On  toa  back  page  are  ba^ 
typaa  of  equipment  offarad  by  ito 
company.  Indiiding  aarmal  typaa  d 
ooolws.  — J - 


OAS-PIMD  WHIT  MgATBdn-BOW,  wiv 

ariwn  to  uaa  gaa-llrad  unit  hoatotate 
outlinad  to  a  Bulletin  iA-64l-A  prepared 
hy  too  Baanor  Mfg.  Co..  Mcroar.  Pa.,  fd 
gtetributlon  to  ardiitacla.  buUdara  and 
anglntirr  Znataadad  to  toe  pockatp 
ateaT^paga  booklat  ara  btote  on  baa^ 
and  toatellatton.  a  aebematio  dia¬ 
gram  anplaiiitog  how  a 
wotoa.  a  baattog  anrvay  eutllna,  toatn^ 
tioaa  for  oatimattog  baat  loaa  and  comput¬ 
ing  gaa  Itoa  raqdramante  and  a 
of  gaa  unit  baattog.  — — — — — Itoaa  ito 


Ilk 

HOLD  POSITIONS 
OF  TRUST 

AT  U'A% 


i  " 


The  air  conditioning  system  of  the  National 
State  Bank  Building,  Newark,  New  Jersey, 
is  regarded  as  a  sound,  long-term  invest¬ 
ment  in  business  efficiency.  Initially  in¬ 
stalled  to  air  condition  ten  floors  of  which 
three  are  now  in  operation,  the  other  seven 
floors  may  be  added  at  the  bank’s  option 
without  changes  or  additions  to  the  basic 
refrigeration  cycle. 

|.4c  Freon  Coolers  are  an  integral  part 
of  this  system.  Two  of  these  coolers  provide 
a  total  capacity  of  125  tons  of  refrigeration 
cooling  water  at  the  rate  of  300  gpm  from 
52  °F  to  42  °F.  Even  at  12 1/2%  total 


National  State  Bank  Building  in  Newark, 
New  Jersey.  |»4c  Freon  22  Coolers  were  spec¬ 
ified  by  Delta  Engineering  and  Condition¬ 
ing  Co.,  Inc.,  East  Orange,  New  Jersey.  “We 
specify  them  because  they  are  the  best”  says 
William  Adelman  of  Delta. 


capacity,  proper  gas  velocities  are  main¬ 
tained  lor  efficient  operation. 

Men  who  specify  ,»4c  coolers  once  are 
very  likely  to  specify  them  again.  ,s4c 
coolers  were  chosen  for  the  National  State 
Bank  on  the  basis  of  previous  experience. 
Efficient  and  economical,  they  now  occupy 
positions  of  trust  in  countless  commercial 
and  industrial  buildings. 

,.Jc  is  a  pioneer  in  the  development  of 
many  types  of  heat  exchange  equipment. 
Whatever  your  heat  exchange  needs— heat¬ 
ing  or  cooling— talk  to  ,.4c  about  them. 


Write  for  literature  or  engineering  help.  No  obligation,  of  course. 

I  the  Patterson-Kelley  Co,,  inc. 

980  Burson  Street,  East  Stroudsburg,  Penn. 


101  fork  Avtnut,  New  York  17  *  Railwoy  Exchongo  luilding,  Chicago  4  *  1700  Walnut  Street,  Philadelphia  3  *  96-A  Huntington  Avenuo,  loston  U  *  nnd  otbor  principnl  citioi. 
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What  Would  You  Do? 

RepHes  to  engineering  and  operating  problems 
of  interest  to  the  industrial  plant  engineer 


WHILE  a  plant  engineer  may  be  interested  in  the 
installation  and  operation  of  an  industrial  exhaust 
system,  those  concerned  with  plant  costs  would  like  to 
know  what  it  costs  to  own  and  operate  such  an  exhaust 
system. 

Such  a  figure  takes  into  account  a  number  of  factors 
such  as  duct  size,  cost  of  erection,  weight  of  sheet  metal 
used  in  ducts,  space  occupied  by  the  ducts,  power  cost, 
efficiency  of  blower  and  motor,  air  pressure  and  friction 
loss. 

Information  on  this  duct  charge  is  based  on  a  question 
that  was  submitted.  Should  you  have  a  problem  that  you 
would  like  to  see  discussed  in  this  department,  or  if  you 
have  some  comments  that  you  would  like  to  add  to  the 
discussion  scheduled  for  the  next  issue,  you  are  invited 
to  write  to  the  Editor. 


This  Month's  Problem 

The  cost  accountant  at  our  plant  is  interested  in  ob¬ 
taining  the  annual  cost  to  own  and  operate  the  industrial 
duct  system  in  our  plant.  If  there  is  a  simple  way  to 
arrive  at  this  figure,  it  would  be  helpful  to  learn  how  this 
is  done. 


This  Month's  Problem 

In  arriving  at  the  information  you  require,  it  is  neces¬ 
sary  to  find  three  separate  factors  such  as  (1)  annual 
capital  charge,  (2)  space  rental  charge,  and  (3)  annual 
power  cost. 

The  annual  capital  charge  on  the  cost  of  the  investment 
in  ductwork  in  dollars  per  year  may  be  expressed  as: 

IZWL  d 

Annual  capital  charge  =  -  tt  — 

100  12  (1) 

where  L  is  the  length  of  duct  in  feet;  d  is  duct  diameter 
in  inches;  Z  is  the  cost  of  erected  ductwork  in  dollars  per 
pound;  fF  is  the  weight  of  sheet  metal  in  pounds  and  I 
is  the  annual  fixed  charge  in  per  cent.  The  value  of  Z 
varies  with  the  geographic  location  and  economic  condi- 


Conducted  by 

NATHAN  N.  WOLPERT 

Associate  Editor 


TABLE  2— COST  TO  OWN  DUCTWORK 

Annual  fixed  charge  at  10%;  cost  of  duct  at  50?  per  pound; 
space  rentol  ot  1 5?  per  cu  ft  per  year;  duct  gages  os  per  Table  1. 

Annual 

Capital 

Space 

Rental 

Diometer  of 
Duct,  Inches 

Charge, 
Dollars  per 

Charge, 
Dollars  per 

Cost  to  Own 
Dollars  per  Yr 

Yr  per  Ft 
of  Length, 
Equation  ( 1 ) 

Yr  per  Ft 
of  Length, 
Equation  (2) 

per  Ft  of  Length 

3 

.047 

.000 

.047 

4 

.063 

.001 

.064 

5 

.079 

.001 

.080 

6 

.094 

.002 

.096 

7 

.1  10 

.003 

.113 

8 

.147 

.004 

.151 

9 

.165 

.006 

.171 

10 

.183 

.008 

.191 

1  1 

.202 

.011 

.213 

12 

.220 

.014 

.234 

13 

.238 

.018 

.256 

14 

.257 

.023 

.280 

15 

.275 

.028 

.303 

16 

.293 

.034 

.327 

17 

.312 

.040 

.352 

18 

.402 

.048 

.450 

19 

.423 

.056 

.479 

20 

.445 

.066 

.51  1 

21 

.467 

.076 

.543 

22 

.490 

.087 

.577 

23 

.512 

.100 

.612 

24 

.534 

.113 

.647 

25 

.556 

.128 

.684 

26 

.579 

.144 

.723 

27 

.601 

.161 

.762 

28 

.623 

.180 

.803 

29 

.645 

.200 

.845 

30 

.864 

.220 

1.084 

31 

.893 

.244 

1.137 

^  32 

.922 

.268 

1.190 

33 

.950 

.294 

1.244 

34 

.979 

.322 

1.301 

35 

1.01 

.352 

1.362 

36 

1.04 

.382 

1.422 

tions.  Based  on  1951  costs  iri  New  York  City,  as  reported 
by  local  sheet  metal  contractors,  it  is  $.50  per  pound. 
The  need  for  a  space  rental  charge  for  ductwork  arises 
{Concluded  on  page  120) 


TABLE  1— GAGE  AND  WEIGHT  OF 
GALVANIZED  SHEET  STEEL  DUCT 


Duct  Diameter,  Inches  j 

Gage 

1  Weight  of  Steel, 

1  Lb  per  Sq  Ft 

Up  to  8 

24 

1.2 

8  to  18 

22 

1.4 

18  to  29 

20 

1.7 

30  and  over 

18 

2.2 

Problem  for  the  Next  Issue 
I  would  appreciate  whatever  information  you  may  have 
regarding  accepted  methods  for  hanging  ducts.  Are  there 
any  regulations  regarding  the  design  of  access  doors  for 
use  with  ducts? 
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LOW  PRESSURE  SYSTEM 

CopocHies  500  to  10,000  sq.  ft.  EJMt 

well  TVC  PUMP 

LOW  RETURN  CONNEGION 
LOW  SPEED,  LONG  LIFE 
CAST  IRON  RECEIVER 

SINGLE  UNIT— Fig.  302A  ■  AUf  Uf  ATED  I  IMF  DUPLEX  UNIT— Fig.  303B 

10  Gal.  Receiver  lor  Singl*  Units  fcwfl  IfMIKI%  URE  15  Gol.  Receiver  lor  Single  or  Duplex  Units 

H,.. .1  ntaRODE  or  float  switch  control  h... 7Ki- 

I  TVC  SEUCTION  TABU  I 


DUPLEX  UNIT-Fig.  303B 
15  Gol.  Receiver  lor  Single  or  Duplex  Units 
Diameter  25W 
Hgt.  ol  Return  above  floor 


UNit 

Numbsr 

Max.  Sq. 
Ft.  E  J>  JL 

Dischorg* 

Prtsswt 

At  Pomp 

e.PJN.  From 
UadiatiM 

Cop.  of 
Pump 

N.P.af 

Motor 

iotvm  Pomp 

IMot  Dischorgo 

Dio.  of 

tocoivor 

Hoigkt  of 
Unit 

TVC  13 

500 

20  lbs. 

.25 

1.0  GPM 

1/4 

2"  1" 

21" 

21" 

TVC  19 

750 

20  lbs. 

.38 

1.5  GPM 

1/4 

2"  1" 

21" 

21" 

TVC  23 

1000 

20  lbs. 

_ ,5 _ 

1.5  GPM 

1/4 

2"  1" 

21" 

21" 

TVC  29 

2000 

20  lbs. 

1.0 

3.0  GPM 

1/4 

2"  1" 

21" 

21" 

'  TVC  35 

4000 

20  lbs. 

2.0 

6.0  GPM 

1/4 

2"  1" 

21" 

21" 

TVC  41 

6000 

20  lbs. 

3.0 

9.0  GPM 

1/2 

2"  1" 

21" 

2314" 

TVC  47 

8000 

20  lbs. 

4.0 

12.0  GPM 

1/2 

2"  1" 

2SW' 

2314" 

TVC  52 

10000 

20  lbs. 

5.0 

15.0  GPM 

3/4 

_ 2" _ r _ 

_ 2514" _ 

2714" 

Soo  BwlloHn 

TVC-MO-Cfor 
PwlI  SpociflesrtioM 


Intermediate  Sizes 
Based  Upon  Dischorgo 
Pressure  Required 
Are  Available. 


well  PUMP  CO. 


ISt6  NORTH  FREMONT  $T.,  CHICAGO  22 


IWicoil 


Air  Conditioning  and 
Refrigeration  Equipment 


PARACOIL  Units  For  All  Air  Conditioning  and  Refrigeration 

•  evaporators  •  brine  coolers 

•  condensers  •  water  chillers 

e  receivers 


e  Built  for  All  Commercial 
Refrigerants 

e  Finned  or  Bore  Tubes 
e  Straight  or  U  Type  Tubes 
•  Designed  to  Any  Stationary  or 
Marine  Code 


DAVIS 

1058  E.  Grand  St.,  Elizabeth  4,  N.  J.  •  30  Rockefeller  Plaza,  N.  Y.  20,  N.  Y 


Porocoil  Engineers  Hove  Been 
Designing  General  Heat  Exchange 
Apparatus  For  Almost  Half  a  Century. 
There  is  No  Substitute  for  Experience. 


We  solicit  your  inquiries 

ENGINEERING  CORPORATION 
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What  Would  You  Do? 

{Concluded  from  page  118) 

from  the  fact  that  when  large  quantities  of  air  are  moved 
at  low  velocities,  the  cubage  occupied  by  the  duct  be¬ 
comes  significant  and  may  reduce  otherwise  usable  work¬ 
room  space. 

d 

Space  rental  = -  RLtt  I 

100  A  2x12/  (21 


the  head  which  must  be  applied  by  the  duct  fan  to  pro¬ 
duce  the  movement  of  air  through  the  duct  in  inches  of 
water;  Q  is  air  quantity  in  cubic  feet  per  minute;  e  is 
the  efficiency  of  fan  and  motor  as  a  decimal. 

Instead  of  It  in  equation  (3),  we  can  substitute  another 
term  as: 


2x12  / 


h  = 


(12fL  \ 


where  R  is  space  rental  per  cubic  foot  in  dollars  per 
cubic  foot  per  year  and  the  other  factors  {L  and  d)  are 
as  defined  for  equation  ( 1 1 . 

It  will  be  noted  in  equations  (1)  and  (2)  that  once 
values  are  assigned  to  L,  Z,  W  and  R,  the  cost  to  own 
ductwork  can  be  expressed  in  dollars  per  foot  of  length 
per  year  for  each  nominal  diameter  d.  Table  2  is  a  tabula¬ 
tion  of  these  values  with  the  assumptions  noted,  and  Table 
1  gives  the  weight  of  galvanized  sheet  steel  duct  for  vari¬ 
ous  duct  diameters. 

The  cost  to  move  air  through  the  ductwork  is  primarily 
the  annual  cost  of  electric  power.  A  secondary  factor  is 
the  increased  cost  of  motor  and  fan  as  design  velocity 
increases.  This  latter  fact  is,  within  limits,  somewhat  off¬ 
set  by  a  decreased  fan  cost  due  to  decreased  fan  size, 
and  the  fact  that  fan  size  is  more  of  a  factor  of  quantity 
than  design  velocity.  Because  of  this,  the  factor  of  fan 
and  motor  cost  was  not  included  in  these  computations. 
Therefore,  annual  power  cost  is  expressed  as  given  in 
c(|uation  I  3 1 . 


where  /  is  the  friction  factor.  A,,  is  the  velocity  head  in 
inches  of  water,  /  V 

I  4(K).3 

L  and  d  are  as  previously  defined;  and  V  is  duct  velocity 
in  feet  per  minute. 

The  annual  cost  to  own  and  operate  exhaust  ducts  is 
the  sum  of  equations  (1),  (2)  and  (3),  as  follows: 


Annual  cost  — 

TrlZVVdL  \  7rRd='L  ().74r)  QYPhv 


1200  J  57,600  6356e 

In  the  commonest  type  of  duct  system,  with  the  en¬ 
trance  and  exit  velocity  substantially  the  same,  k  will 
vary  from  1.04  to  1.93  or  higher  for  poorly  designed 
system.  In  general,  one  will  find  that  k  will  be  somewhere 
between  1  and  2. 


0.746  hQYP 

Annual  power  cost  =  — - 

6356e  (3) 

where  1  is  hours  per  year  exhaust  system  is  operating; 
P  is  cost  of  electricity  in  dollars  per  kilowatt  hour;  h  is 


Arthur  C.  Stern 
Chief,  Engineering  Unit, 

Division  of  Industrial  Hygiene  and 
Safety  Standards 
Department  of  Labor 

New  York,  N.  Y. 


Properties 

Investigations  of  the  physical  and  permanence  proper¬ 
ties  of  plastic  film  are  being  conducted  by  M.  C.  Slone 
and  F.  W.  Reinhart  of  the  National  Bureau  of  Standards. 
At  present,  measurements  have  been  completed  on  tensile 
properties,  water  absorption,  water  vapor  permeability, 
folding  endurance,  tear  strength,  low  temperature  impact 
strength,  specific  gravity  and  flammability.  Burst  strength 
and  accelerated  weathering  are  being  studied. 

The  studies  are  based  on  168  samples  of  plastic  film 
which  were  received  from  27  manufacturers.  These  sam¬ 
ples  represent  the  following  13  types  of  films:  Cellophane, 
cellulose  acetate,  cellulose  acetate  butyrate,  cellulose  tri¬ 
acetate,  ethyl  cellulose,  polyethylene,  polystyrene,  polyester, 
saran,  polyvinyl,  polyvinyl  chloride-saran  laminate,  and 
polymethyl  methacrylate.  Test  specimens  were  prepared 
from  samples  that  were  free  of  creases,  wrinkles,  foreign 
matter  or  other  flaws.  Before  testing,  they  were  con¬ 
ditioned  for  at  least  48  hours  at  23  deg  C  and  50%  rela¬ 
tive  humidity. 

Results  of  several  of  the  tests,  such  as  water  vapor 
permeability,  change  in  linear  dimensions,  and  flamma¬ 
bility,  indicate  the  wide  range  of  characteristics  often 
available  in  one  type  of  film.  For  example,  some  vinyl 
films  are  non-inflammable  while  others  burn  at  a  rate  of 
1.5  inches  per  second.  The  water  vapor  permeability  rate 
of  one  cellophane  may  be  100  times  that  of  another. 


of  Plastic  Film 

Table  1  gives  the  water  permeability  of  plastic  film  and 
the  number  of  samples  tested.  Three  specimens  were  se¬ 
lected  for  each  of  the  samples  tested  to  get  more  accurate 
findings  for  the  samples. 


TABLE  1.  WATER  VAPOR  PERMEABILITY  OF  PLASTIC  FILMS. 


Material  | 

1 

Number 

of 

samples^ 

Permeability  constant* 

j  Average 

j  Range' 

Cellophane: 

Non-moistureproof 

1  2  ! 

2.04 

1.42  to  2.65 

Intermediate-moistureproof 

1.23 

.01  to  .73 

Moistureproof 

i  6  i 

.18  ! 

Cellulose  ocetote 

11  i 

6.18 

1.44  to  8.78 

Cellulose  acetate  butyrate 

2  1 

5.51 

4.53  to  6.48 

Celluluose  triacetate 

1  4 

5.61 

4.77  to  6.01 

Ethyl  cellulose 

2 

13.35 

12.54  to  14.15 

Polyethylene 

'  10 

.06 

.04  to  .08 

Polystyrene 

3 

.62 

.50  to  .70 

Polyester 

2 

.10 

.08  to  .11 

Saran 

3 

.02 

.01  to  .03 

Polyvinyl  alcohol 

1 

.10 

.35  to  2.01 

Polyvinyl  chloride 

1 1 

.92 

Vinyl  chloride-saran  laminate 

1 

.04*' 

Palymethyl  methacrylate 

1 

.53 

»Ex])ressed  as  grams  transmitted  in  24  hours  by  an  area  of  1  m* 
through  a  film  1-mm  thick  and  with  a  pressure  differential  of  1  cm  of 
mercury. 

bThree  specimens  were  tested  for  each  sample. 

clndividual  values  are  results  for  a  sample  and  not  individual  specimens. 

rtCalculated  using  over-all  sample  thickness.  The  value  is  0.01  based  on 
the  thickness  of  the  saran  film  alone. 
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Use  this  guide  to  plan  present  and  future  boiler  installations 


Here  are  basic  reasons  why  Cleaver- 
Brooks  self-contained  boilers  SAVE 
money  wherever  installed.  Remem¬ 
ber  these  advantages  when  expand¬ 
ing  your  present  plant  or  replacing 
obsolete  boilers.  For  complete  de¬ 
tails,  write  for  catalog  AD-100, 
Cleaver-Brooks  Co.,  Dept.  J,  ,®14  E. 
Keefe  Avenue,  Milwaukee  12, 
Wisconsin,  U.S.A.  —  Cable  address: 
CLEBRO  —  Milwaukee  —  all  codes. 

•  SAVES  FUEL  —  greatest  effi¬ 
ciency  and  fuel  economy  through 
high-heat  transfer  of  four-pass, 
forced  draft  boiler  design. 

•  SAVES  SPACE  —  boilers  are 
compactly  self-contained.  Use  less 
boiler  room  area.  Fit  into  low  head- 
room  locations. 


•  SAVES  SERVICE  —  factory  as¬ 
sembled  with  trouble-free,  quality 
components.  Tested  and  backed  by 
Cleaver-Brooks’  one-source  respon¬ 
sibility.  ASME  code  constructed. 

•  SAVES  MAINTENANCE  —  oil, 
gas  or  combination  oil/ gas  firing 
eliminates  bulky  fuel  handling.  De¬ 
signed  for  easy  cleaning  and  in¬ 
spection. 

•  SAVES  EXPENSE  OF  SPECIAL 
EQUIPMENT  —  boilers  available 
for  hot  water  or  steam  service  .  .  . 
heating  or  processing  applications. 

•  SAVES  INSTALLATION  COSTS 

—  no  special  foundation  needed. 
Set  boiler  on  existing  concrete  floor. 
Simple,  roof-high  vent  eliminates 
•  costly  smoke  stack.  Service  connec¬ 
tions  conveniently  located. 


e  SAVES  THRU  FUEL  FLEXIBILITY 

—  uses  most  economical  and  avail¬ 
able  fuel  in  your  area.  Exclusive 
burner  permits  10-second  gas/oil 
interchange. 

•  SAVES  BY  QUICK  STEAMING 

—  meets  fluctuating  steam  loads 
automatically.  Electronic  controls 
start  and  stop  burner.  Safety  con¬ 
trols  assure  100%  protection. 

•  SAVES  MANPOWER  —  fully 
automatic  operation.  All  controls 
easily  accessible  and  all  normal 
maintenance  can  be  done  by  men 
without  special  training. 

•  SAVES  PLANNING  TIME  — 

standard  design  in  15  to  500  hp; 
15  to  250  psi  gives  you  custom 
planning  for  single  or  multiple  units. 


IT  PAYS  TO  PLAN  FROM  ALL  ANGLES  TO  GET 
GREATEST  BOILER  ECONOMY  —  PLAN  WITH 
I  CLEAVER-BROOKS  —  WRITE  FOR  DATA  TODAY 

NEW  •—  gtf  fh*  facts  on  th»  CB  boilar 
—  wrila  todayl" 


ORIGINATORS  OF  THE  SELF-CONTAINED  BOILER 


Boilers  .  .  .  Steam  or  Hoi 
Water  .  .  .  For  Heating  or 
Processing,  in  sizes  from  15 
to  500  H.P.,  15  to  250  PSI 


Cleaver-Brooks  gives  you— 

ECONOMY 

FROM  EVERY  ANGIE 
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PRODUCT  APPLICATIONS 

New,  Unusual,  or  Ingenious  Uses  of  Equipment  and  Materials 

Conducted  by  WM.  B.  FOXHALL,  Associato  Editor 


Multi-Story  Vents  Aid  Apartment  Heoting 

PROBLEM:  Resettlement  of  families  living  in  sub-standard 
housing  involves  construction  of  large  multi-story  apart¬ 
ment  buildings  at  the  lowest  possible  first  cost.  One  item 
that  offers  opportunity  for  substantial  savings  is  a  heat¬ 
ing  arrangement  making  use  of  natural  gas  in  individual 
apartment  heating  devices  instead  of  the  usual  large 
central  heating  plant.  However,  this  approach  presents 
the  problem  of  multi-story  venting  for  which  there  seemed 
to  be  no  ready  solution  at  the  time  of  a  U.  S.  Housing 
and  Home  Finance  Agency  survey  in  1951.  The  problem 
was  studied  by  a  coordinating  committee  set  up  by  the 
Gas  Appliance  Manufacturers  Association. 

SOLUTION:  One  company  agreed  to  design,  build  and 
guarantee  vents  which  were  installed  in  the  8-story  apart¬ 
ment  unit  of  the  Bernal  Buildings  Project  in  San  Fran¬ 
cisco,  Calif.  It  is  pointed  out  by  E.  D.  Adams,  chairman 
of  the  coordinating  committee,  that  effectiveness  of  a 
multi-story  vent  arrangement  is  dependent  primarily 
upon  the  amount  of  heat  in  the  vent  gases  and  the  degree 
of  conservation  of  that  necessary  heat  by  means  of  well 
insulated  flue  passage  ways.  The  weight  of  the  flue  gases 
resulting  from  combustion  of  1,000  cubic  feet  of  natural 


gas  in  heating  service  is  approximately  2,400  pounds. 
Heat  energy  in  the  flue  gases  is  the  source  of  power 
needed  to  move  such  substantial  weights.  Since  the  flue 
gas  temperatures  of  various  types  of  equipment  differ 
considerably,  multi-story  vent  design  must  take  into  ac¬ 
count  the  characteristic  of  the  equipment  to  be  vented. 
For  example,  it  is  well  established  that  the  flue  gas  tem¬ 
peratures  of  water  heaters  are  considerably  lower  than 
the  flue  gas  temperatures  of  vented  recess  wall  heaters, 
such  as  those  used  in  the  Bernal  apartments. 

Another  element  in  the  design  was  the  avoidance  of 
the  possibility  of  flue  gases  from  one  apartment  hack- 
flowing  into  another  apartment.  In  the  Bernal  apartment 
design  there  is  sufficient  rise  in  the  individual  vents  to 
assure  satisfactory  discharge  to  the  main  stack  without 
aid  from  the  venting  power  in  the  main  stack. 

RESULTS:  This  design  provides  proper  venting  of  each 
unit  without  dependence  on  the  operation  of  any  other 
unit.  It  practically  precludes  the  possibility  of  reverse 
flow  from  the  common  stack.  While  the  Bernal  apart¬ 
ments  are  8-stories,  calculations  governing  flue  operation 
indicate  that  a  similarly  designed  flue  system  with  the 
same  flue  gas  temperatures  could  handle  a  10-story  build¬ 
ing  without  difficulty.  Results  of  the  field  tests  showed 
that  multi-story  vents  of  individual  apartment  heating  de¬ 
vices  are  practical  if  properly  designed.  It  may  be  con¬ 
cluded  that  the  vents  in  the  Bernal  apartments  are  prop¬ 
erly  designed  and  function  efficiently. 


Conductive  Rubber  Panels  Warm  Motel 

PROBLEM:  The  new  Belvedere  Motel  in  San  Antonio, 
Texas,  needed  a  heating  system  which  would  eliminate 
soot  which  made  redecorating  necessary  every  month. 
SOLUTION:  Uskon,  which  are  thin  panels  of  electrically 
conductive  rubber,  manu¬ 
factured  by  U.  S.  Rubber 
Co.,  were  glued  to  the  ceil¬ 
ings  of  the  42-unit  motel. 

Special  adhesive  was  used 
to  glue  the  panels  which 
operate  off  a  standard 
230-volt  system. 

RESULTS:  The  panels  give 
soot-free  heat  that  elimi¬ 
nates  the  need  for  re¬ 
decorating  every  month. 

They  also  allow  all  floor  space  to  be  utilized,  making 
rooms  seem  bigger.  The  panels  add  a  safety  factor  in  that 
they  are  out  of  the  reach  of  children.  The  panels  are  con¬ 
trolled  by  thermostats  in  each  room.  When  in  use,  their 
entire  surface  heats  up  uniformly,  providing  adequate 
radiant  heat  in  20  minutes.  They  are  expected  to  last  the 
life  of  the  building. 
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CONTROL 


For  combustion  testing  in  the  field! 


wipii^fjfpp 


KORFUND 

VIBRATION 


HAYS  ORSAT  TYPE 
GAS  ANALYZER 


Problem:  when  erecting  a  new  office  building,  a  prominent 
refrigeration  equipment  manufacturer  wanted  to  install  41  of  his 
units  in  two  penthouses.  Light-weight  flooring  with  40  foot  spans 
between  columns  was  planned.  Vibration  and  noise  transmission 
hod  to  be  prevented. 

Solution:  Korfund  steel  spring  Isolators  and  Elasto-Rib  pads  com¬ 
pletely  prevented  vibration  and  noise  transmission,  eliminated  all 
bolting  to  the  floor,  and  made  economical  light-weight  floor 
construction  possible. 


The  first  of  its  type  developed  for  field  work,  the  Hays 
Analyzer  answers  the  need  for  an  Orsat  type  gas  analyzer 
husky  enough  for  use  in  the  boiler  room  and  for  instal¬ 
lation  and  service  work  in  commercial  and  home  heating 
plants,  yet  simple,  fast  and  accurate! 

It'$  Rugged — Made  with  strong  pressed  steel,  the  Hays 
Orsat  is  designed  for  continuous  boiler  room  operation 
and  field  work  .  .  .  takes  wear  and  tear  in  stride! 

It's  Fortable — The  Hays  Orsat  contains  everything  need¬ 
ed  for  complete  analysis  (CO2,  O2,  CO)  in  one  light  (only 
8  lbs.),  easy-to-carry  case  .  .  .  goes  wherever  it’s  needed. 
Compact,  with  all  parts  easily  accessible. 

Available  in  one,  two  or  three  imit  styles.  Does  a  com¬ 
plete  testing  job  for  CO2,  O2  and  CO  in  3  minutes! 

Send  for  publication  54-668-27 — a  complete  description  of  all  styles. 


AvtOMOtic  Ceabwslien  Control 
Eoitor  Renoli  •  CO<  R«<or4on 
Vofiflow  Moton  ontf  Voritrol 
Got  Anolyson  •  Drott  Cofot 
Combottiofi  Tott  $ot« 
Cloctrooic  Oiy900  locordort 
Etoctrook  FlowNMlon 
floctrooic  Nod  Wotor  Coniroh 
Miototwro  Roaoto  Indicetors 


In  Air  Conditioning,  Korfund  Vibration  Control  has  paid  off  in 
dollars  and  cents  for  thousands  of  Engineers  and  Contractors, 
because  Korfund  units  reduce  transmitted  vibration  and: 

•  Permit  installation  anywhere  in  apartment,  public, 
and  industrial  buildings 

•  Decrease  original  building  and  foundation  costs 

•  Permit  installation  without  reinforcing  floors 

•  Lengthen  machine  life 

•  Permit  higher  operating  speeds 

•  Reduce  maintenance  costs 

•  Insure  quieter  operation 

We'll  gladly  send  more  information  on  Korfund  Vibration  Control 
for  compressors,  fans,  pumps,  boilers,  air  conditioners  and  other 
equipment,  write  today  for  your  free  copy  of  Bulletin  §7,  or  see  our 
catalog  in  Sweet's  Files. 


For  specific  recommendations,  contact  us  or 
your  local  Korfund  office.  A  half  century  of 
experience  is  at  your  disposal. 


KORFUND 


CO.,  INC. 


48-0 1 E  Thirty  Second  Place,  Long  Island  City  1,  N.  Y. 
In  Canada:  510  Canal  Bank,  Ville  St.  Pierre,  Montreal 
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Product  Applications 


Shopping  Center  Installs  Heat  Pumps 

PROBLEM:  In  construction  of  the  Levittown  Shopping 
Center  in  Levittown,  Pa.,  early  recognition  of  a  require¬ 
ment  for  both  heating  and  air  conditioning  prompted  the 
decision  to  build  cooling  equipment  into  the  original 
structures.  Since  some  store  spaces  in  the  shopping  center 
measure  80  feet  in  depth  and  are  joined  back  to  back,  a 
central  heating  plant  in  the  middle  to  service  any  two 
stores  would  make  it  necessary  to  pipe  oil  over  80  feet. 
SOLUTION:  Heat  pumps  have  been  installed  in  many  of 
the  stores.  Already  nearly  250  tons  of  air  conditioning  are 
supplied  by  heat  pumps 
in  the  shopping  center 
and  approximately  30 
tons  will  be  added  in  the 
near  future.  The  largest 
single  heat  pump  in  the 
area  is  in  the  administra¬ 
tion  building  where  there 
are  100  tons  of  heat  pump 
capacity.  One  of  the  com¬ 
mercial  buildings  carries 
a  total  of  115  tons  com¬ 
prising  a  90-ton  Carrier  central  plant  and  the  balance  in 
Typhoon  packaged  heat  pump  units  distributed  in  vari¬ 
ous  stores.  The  systems  are  installed  by  the  Tullytown 
Supply  Corporation  and  leased  with  the  building  space 
to  the  tenants. 

RESULTS:  Charles  Barrows,  chief  engineer  of  Tullytown 
Supply  Corporation,  who  handles  all  planning,  design  and 
installation  of  the  heat  pump  machinery  himself,  main¬ 
tains  that  heat  pumps  offer  some  important  advantages 
in  addition  to  their  overall  cost  saving  features.  One  im¬ 
portant  advantage  is  that,  since  the  heat  pump  operates 
entirely  on  electricity,  there  is  no  smoke  problem  as  with 
other  types  of  fuel.  Heat  pumps  also  provide  immediate 
switch-over,  an  important  asset  in  commercial  installa¬ 
tions  where  a  change-over  is  frequently  required  several 
times  a  day.  The  fact  that  an  independent  water  supply 
with  suitable  characteristics  is  available  in  the  area  makes 
heat  pump  installation  advantageous,  with  a  practical 
limit  of  about  1,000  tons  total  installation  set  by  the  fact 
that  there  are  only  2,000  gallons  of  water  per  minute 
available  for  the  purpose.  Heat  pump  operation  in  this 
area  requires  2  gallons  per  minute  per  ton  at  full  load. 
While  Mr.  Barrows  does  not  favor  residential  use  of  heat 
pumps  in  the  Levittown  locale,  he  points  out  that  cost  is 
an  important  factor  in  favor  of  the  heat  pump  for  com¬ 
mercial  purposes.  For  units  as  large  as  the  one  in  the 
administration  building,  it  is  less  expensive  to  install 
change-over  equipment  for  heat  pump  operation  than  to 
put  in  a  separate  heating  system.  But  even  for  single 
packaged  heat  pump  units,  the  initial  cost  is  roughly  the 
same  as  for  combined  heating  and  cooling  units,  and 
installation  costs  are  the  same  as  for  air  conditioning 
alone.  The  electric  rate  for  operating  a  small  heat  pump 
in  winter  in  the  Levittown  commercial  area  compares 
favorably  with  the  cost  of  burning  No.  2  fuel  oil  at  about 
12^/4  cents  per  gallon.  With  larger  heat  pump  installations 
and  the  lower  electric  rate,  the  cost  of  operation  decreases 
substantially. 


Pipe  Line  Company  Prevents  Vibration 

PROBLEM:  The  Pacific  Gas  &  Electric  Co.,  in  planning 
construction  of  the  new  34  inch  diameter  natural  gas  pipe 
line  known  as  Super-Inch,  sought  to  provide  for  elimina¬ 
tion  of  expected  vibration,  which  they  knew  would  result 
from  pulsating  gas  under  pressure. 

SOLUTION:  Burgess-Manning  engineers  studied  the  com¬ 
pany’s  specifications  for  damping  pulsation  in  the  several 
stations  along  the  proposed  line.  Suction  and  discharge 
snubbers  of  suitable  size  and  construction  were  specified. 
After  the  line  was  completed,  Burgess-Manning  field  en¬ 
gineers  conducted  pulsation  surveys  of  the  stations  to 
check  on  performance  of  the  snubbers.  The  surveys  were 
conducted  with  electronic  equipment  including  pressure 
pick  up  transducers,  amplifiers  and  oscilloscopes. 
RESULTS:  It  was  found  that  the  snubbers  prevented  high 
amplitude  pulsation  and  rapid  acceleration  of  the  gas 
which  is,  in  great  part,  responsible  for  mechanical  driving 
of  the  pipe  line  by  surging  gas.  In  the  plant  itself,  visual 
observation  disclosed  absence  of  pipe  line  and  equipment 
vibration  as  well  as  related  fatigue,  which  would  have 
been  an  operating  problem  without  the  use  of  snubbers. 


Plostic  Pipe  Used  in  Oil  Field  Installation 

PROBLEM:  Under  Kansas  law,  all  salt  water  obtained  from 
oil  production  must  be  returned  deep  enough  into  the 
ground  to  prevent  any  contamination  of  water  which 
might  be  used  for  consumption  or  irrigation.  The  pipe 
used  to  return  the  salt  water  must  withstand  severely 
corrosive  conditions. 

SOLUTION:  An  oil  com¬ 
pany  on  the  Esther  Jen¬ 
son  lease  in  Ellis  County, 

Kansas,  has  installed  over 
three  miles  of  rigid  Geon 
vinyl  plastic  pipe.  The 
plastic  is  a  product  of 
B.  F.  Goodrich  Chemical 
Co.,  and  the  pipe  is  made 
by  the  Southwestern  Plas¬ 
tic  Pipe  Co.,  Mineral 
Wells,  Texas.  The  pipe  is 
laid  rapidly  by  joining  sections  together  with  a  special 
cement.  One  end  of  the  pipe  is  belled  during  manufacture 
so  that  each  length  fits  snugly  into  the  other  and  is  held 
in  place  by  the  cement.  The  pipe  was  laid  in  extremely 
cold  weather,  at  temperatures  around  11  F.,  but  the 
cement  dried  rapidly  enough  so  that  installation  con¬ 
tinued  as  fast  as  the  construction  crew  could  work. 
RESULTS;  The  rigid  vinyl  pipe  does  not  corrode.  Ditching 
operations  take  less  time  because  a  perfectly  graded  ditch 
is  not  required.  The  pipe  has  greater  chemical  resistance, 
dimensional  stability,  and  aging  properties  than  do  some 
other  plastic  materials  used  for  piping,  simplicity  of 
installing,  reduced  costs  by  as  much  as  one-third  com¬ 
pared  to  the  cost  of  installing  steel  pipe.  Costs  for  digging 
the  ditch,  installing  the  pipe  or  backfilling  were  about 
20%  per  foot. 
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STEAM  HEAT 

MERCURY  RECORDS  #70380-70380x45 

Written  by  Richard  Adler  and  Jerry  Ross 
from  "The  Pajama  Game",  starring  John 
Raitt,  Janis  Paige  and  Eddie  Foy,  Jr. 


”  And  if  you're  not  playin'  the  heck 
out  of  her  new  hit  record  you  aint  bein'  loyal 
to  your  good  old  meal  ticket- STEAM  HEAT! 


Hear  Patti  sing  out  for  "Steam  Heat,”  you  Steamcrats 
.  .  .  and  don’t  tell  her  how  she  can  get  rid  of  that  clank 
and  hiss;  it  would  wreck  her  sound  effects! 

We  played  and  played  the  record  at  the  recent  shows  and 
it  wowed  the  steam  crowd  so  much  that  the  weirm  air 
boys  are  said  to  be  working  up  a  song  of  their  own. 

In  the  song  Patti  says  she  "puts  coal  in  the  boiler,”  but 
some  listeners  (just  to  make  us  feel  good)  said  she 
forgot  the  main  thing — the  water! 

They’s  so  right.  There’s  a  McDonnell  boiler  water  level 
control  for  every  steam  boiler — each  the  best  of 
it’s  kind.  Just  set  that  to  music  and  sing  it 
the  livelong  day! 


McDonnell  &  miller,  Inc  3500  N.  SpauMlng  Ave.,  Chicago  18,  III. 


\  '  l-l 


MSDONNELL  Kitt^ 


•  FLOODED  BOILER  CONDITION 

A  reader  has  trouble  due  to  a  flooded  condition  in  one 
of  two  identical  stoker-fired  boilers — ^the  one  farthest  re¬ 
moved  from  the  chimney.  Boilers  are  identical  in  size, 
as  illustrated  in  Fig.  1,  are  equipped  with  safety  loops, 


Fig.  1.  Trouble  developed  from  unequal  water  line. 


connected  to  a  vacuum  pump,  and  operate  jointly.  By 
means  of  a  pressure  controller  operating  from  the  steam 
pressure  in  a  common  header,  the  stokers  start  and  stop 
simultaneously.  Each  boiler  has  a  combustion  control  op¬ 
erating  from  the  combustion  chamber  to  maintain  con¬ 
stant  draft  in  the  chamber. 


Safety  valve  3"  Steam  equalizing 


Fig.  2.  Solution  to  problem. 


The  difficulty,  as  related,  is  due  mainly  to  lower  pres¬ 
sure  in  the  boiler  having  less  draft  from  the  chimney, 
since  it  is  farther  away.  Stokers  may  stop  simultaneously, 
but  fires  keep  on  burning.  Furthermore,  the  so-called 
equalizer  from  the  steam  header  is  in  reality  only  a  drain 
and  is  connected  where  the  weight  of  steam  flowing  pro¬ 
duces  a  drop  in  boiler  pressure.  Pressures  in  the  steam 
header  are  unbalanced,  even  as  they  are  in  the  boilers. 

What  is  needed  is  an  ample  size  water  equalizing 
header.  Fig.  2,  and  a  steam  equalizing  header  direct  from 
boiler  to  boiler  with  no  supply  branches  from  it.  The 
safety  loops  should  be  removed  as  the  pump  is  apt  to  in¬ 
ject  in  them,  although  if  the  pump  is  set  for  more  fre¬ 
quent  operation,  there  will  be  less  trouble  in  this  respect. 
As  now  arranged  either  boiler  can  lose  water  down  to  the 
inside  bottom  of  the  connection  to  the  safety  loop,  that  is, 
3V^  inches  as  set  plus  2V4  inches  for  the  pipe,  or  5% 
inches  all  together. 

•  NON-EQUALIZATION  BETWEEN  BOILERS 

Some  causes  of  differences  in  water  line  of  two  boilers, 
when  oil  fired,  may  be  due  to  oil  being  delivered  some¬ 
what  colder  to  one  of  the  boilers,  or  to  oil  burner  nozzles 
not  calibrated  for  equal  flow.  Some  installers  try  to  syn¬ 
chronize  the  pressurestats  to  come  on  or  go  off  at  the 
same  time.  This  is  hard  to  achieve,  especially  as  the  sys¬ 
tem  ages,  and  it  is  better  to  have  but  one  burner  on  at 
a  time.  Since  there  is  less  stack  loss  with  a  smaller  fire, 
there  is  more  economy  all  around. 

Another  factor  said  to  cause  fluctuation  of  boiler  water 
lines  is  that  the  boiler  which  steams  first  has  a  lot  of 
light  steam  bubbles  at  its  evaporating  surface,  hence  to 
equalize  the  weight  of  water  in  one  boiler  with  that  of 
the  other,  the  water  line  in  the  steaming  boiler  must  be 
higher  than  in  the  other  boiler.  If  there  is  a  hot  water 
coil  in  one  boiler,  it  is  quite  apt  to  condense  all  steam 
as  formed  in  this  boiler  while  the  other  boiler  steams  and 
thereby  contains  lighter  water.  The  boiler  with  the  coil 
may  be  set  for  operation  by  aquastat  control  for  180F 
boiler  water,  while  the  other  boiler  may  be  controlled  for 
operation  at  5  lb  steam  pressure.  Such  a  method  will  also 
cause  inequality  of  any  two  boiler  water  lines. 

Of  course,  one  may  experience  trouble  where  the  boil¬ 
ers  are  of  dissimilar  size,  because  steaming  rates  will  not 
be  the  same.  Trouble  is  apt  to  occur  with  flash  boilers  or 
quick  steamers  which  have  a  small  water  content  and  tend 
to  throw  water  over,  or  with  one  boiler  used  for  heating, 
the  other  for  incineration,  es^cially  so  if  the  heating 
boiler  is  irregularly  fired  at  varying  rates  with  a  stoker. 
Trouble  may  also  be  experienced  where  automatic  feeders 
are  used  or  low  water  cut-offs  stop  the  burner.  These  de- 
(Concluded  on  page  141) 
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NEW!  POWER 
ROOF  VENTILATOR 

NON  OVERLOADING 
CENTRIFUGAL  TYPE 


[•i  i  i  4  rA  lii] 


LUNGS  FOR  INDUSTRY 


GENERAL  BLOWER  CO. 

PLANT  &  GENERAL  OFFICES  •  MORTON  GROVE,  ILL. 
SALES  OFFICES  IN  PRINCIPAL  CITIES 


Reared  flower 

SIMPLIFIED  WITH 

mmam 


The  motor  that 

mternally  gears  its  speed 

Don’t  go  to  the  expense  of  installing  a  gear  box  with 
extra  coupling  and  guards  to  rig  up  slow  speed  for  a 
motor.  Install  the  U.S.  Syncrogear  motor  and  avoid 
extra  contraptions.  You’ll  simplify  your  power  hook* 
up,  save  space,  eliminate  hazards  and  give  your  driven 
machine  the  most  efficient  power.  The  U.S.  Syncro¬ 
gear  motor  was  one  of  the  first  complete  integral 
power  units,  introduced  22  years  ago.  It’s  backed  by 
experience,  tested  and  proved  performance  and  engi¬ 
neering  "know-how”  that  only  U.S.  MOTORS  can 
offer  to  those  seeking  the  most  dependable  geared 
motor  power. 


SYNCROGEAR 
Compact— rugged— quiet 
No  external  gear  box 
No  extra  coupling 
Internally-geared 
Single  unit  on  one  base 
Completely  housed 
Reduced  frictional  losses 
Permanently-aligned  parts 
Super-hardened  gears 


ADVANTAGES 
Pyramidal  supporting  base 
Solid  shank  pinion 
Normalized  castings 
Extra  large  oil  reservoir 
Asbestos-protected  windings 
In-a-line  shaft 
Neat,  streamline 
appearance 
Drip-proof  surface 


ILS 


SYNCROGEAR 

MAM  AM  4  TO  10,000  XPM. 
IVI W  I  W  K  1/4  TO  30  HP. 


REQUEST  FOR  SYNCROGEAR  MOTOR  BOOKLET 


I  U.  S.  ELECTRICAL  MOTORS  INC.  HV-s 
!  Box  2058,  Los  Aagelos  54.  Calif, 
or  Milford,  Coon. 
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ATOMIC  REACTORS 


at  a  firm  price  are  available  for  use  in  training  and 
research.  Units  are  modifications  of  AEC  reactors. 

Two  relatively  low-cost  atomic  research  reactors, 
adapted  for  use  in  training  badly  needed  personnel  for 
the  nuclear  power  industry,  as  well  as  for  conducting 
basic  nuclear  research  and  development,  have  been  placed 
on  the  market  by  the  Atomic  Energy  Division  of  Bab¬ 
cock  and  Wilcox  Co.  The  designs  are  modified  versions 
of  the  declassified  water  boiler  and  swimming  pool  reac¬ 
tors  developed  at  Los  Alamos,  Oak  Ridge  and  the  other 
installations  of  the  Atomic  Energy  Commission.  The 
units  are  slated  to  sell  at  a  firm  price,  depending  upon 
specifications  and  installation  problems,  somewhere  in 
the  range  of  $100,000  to  $150,000. 

•  PURPOSE. — Mr.  C.  H.  Gay,  vice  president  in  charge 
of  the  Atomic  Energy  Division,  observes  that  the  colleges 
and  universities  do  not  have  the  proper  facilities  at 
present,  to  train  men  to  fill  the  future  requirements  of 
the  nuclear  field,  which  he  estimates  to  be  around  6000 
men  in  eight  years  if  AEC  restrictions  on  private  in¬ 
dustry  are  lifted.  In  addition,  Mr.  Gay  points  out  that 
the  colleges  and  universities  must  bear  a  large  amount 
of  the  research  that  lies  ahead  in  the  field  of  atomic 
energy,  in  spite  of  the  fact  that  many  of  our  advanced 
schools  are  handicapped  by  the  necessity  for  operating 
on  relatively  low  budgets.  It  is  with  these  thoughts  in 
mind  that  the  new  reactors  are  being  offered. 

•  USES. — The  two  reactor  units  have  been  designed  for 
a  wide  number  of  uses.  Both  are  useful  in  neutron  ex¬ 
periments,  radiation  chemistry,  biological  research,  radio¬ 
isotope  production  and  materials  development,  in  addi- 


Swimming  pool  reactor. 


Water  boiler  reactor. 


lion  to  their  value  in  engineering  education.  The  swim¬ 
ming  pool  reactor  will  probably  cost  more  than  the 
water  boiler  reactor,  but  wjll  also  offer  certain  advantages 
such  as  space  for  bulk  shielding  and  similar  experiments, 
which  the  water  boiler  reactor  does  not  provide.  On  the 
other  hand,  the  water  boiler  has  been  designed  to  obtain 
the  highest  possible  neutron  flux  per  dollar  invested. 

•  DESCRIPTION. — The  outstanding  characteristic  of  the 
swimming  pool  reactor  is  its  high  degree  of  flexibility. 
This  reactor  is  a  modified  version  of  the  Oak  Ridge 
Shielding  Facility  reactor.  Its  maximum  power  is  about 
1000  kw.  The  pool  is  approximately  10  x  20  x  25  ft.,  and 
is  ordinarily  equipped  with  eight  6-inch  and  two  8-inch 
beam  ports.  In  addition  to  its  standard  beam  ports,  the 
swimming  pool  reactor  usually  incorporates  three  pneu¬ 
matic  tubes  for  fast  experiments.  Provision  is  made  for 
inclusion  of  special  ports  and  experimental  tubes  in  a 
number  of  different  arrangements.  At  full  power,  the 
core  is  cooled  by  recirculating  pool  water  through  a 
heat  exchanger  at  the  rate  of  1000  gpm.  The  pool  water 
is  continuously  deionized  to  prevent  build  up  of  radio¬ 
activity  and,  in  the  event  of  a  power  failure,  the  inlet 
header  will  automatically  disengage  to  permit  natural 
convection  cooling.  The  shield  is  constructed  of  high 
density  concrete. 

The  water  boiler  reactor  uses  a  solution  of  enriched 
uranium  sulfate  in  water  as  a  fuel  and  moderator,  and 
a  separate  cooling  system  of  unique  design.  Its  rated 
power  is  from  200  to  400  kw,  but  it  can  be  operated  at 
any  power  below  this  level.  The  uranium  sulphate  solu¬ 
tion  is  contained  in  the  lower  half  of  a  cylindrical  vessel 
with  spherical  bottom.  Boron  controls  and  safety  rods 
extend  down  into  the  core  from  above.  The  core  is  located 
in  the  center  of  a  graphite  reflector  which,  in  turn,  is 
surrounded  by  a  4-inch  carbon  steel  thermal  shield.  A 
{Continued  on  page  130) 
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1  ■  •  y 

a  PROMISE  of  PERFORMANCE 


Look  at  a  Superior  Steam  Generator. 
Compare  it  with  any  other  on  the  market. 

In  the  clean  lines  of  its  integrated  design 
you'll  see  the  promise  of  performance. 

Then  talk  to  your  Superior  Sales  Engineer. 
He  has  the  facts  and  figures  to  show 
how  Superior  has  fulfilled  this  promise. 

Write  today  for  Catalog  619  and  the  name 
of  your  nearest  Superior  Sales  Engineer. 


SUPERIOR  COMBUSTION  INDUSTRIES  INC. 

TIMES  TOWER,  TIMES  SQUARE,  NEW  YORK  36,  N  Y. 


STEAM  GENERATORS 


Newt  of  the  Month 


ATOMIC  REACTORS 

{Continued  from  page  128) 

5-foot  extension  of  the  graphite  reflector  on  one  side 
serves  as  a  thermal  column.  The  pressure  above  the  fuel 
solution  is  maintained  at  negative  six  inches  of  water 
as  a  safety  feature  in  order  that  any  leakage  will  be 
into  the  reactor  gas  system  rather  than  out  into  the 
reactor  room.  Hydrogen  and  oxygen  gases  created  by 
fission-induced  disassociation  of  the  water  in  the  fuel 
solution  are  diluted  with  helium  to  keep  the  concentra¬ 
tion  well  below  the  danger  point  and  are  then  recombined 
in  a  catalyst  bed  and  returned  through  a  closed  loop 
to  the  core.  The  cooling  system  comprises  U-shaped  stain¬ 
less  steel  cooling  tubes  placed  so  that  they  dip  down  into 
all  parts  of  the  fuel  solution  and  maintain  the  fuel  tem¬ 
perature  at  a  constant  level  below  the  boiling  point.  The 
coolant  is  ordinary  water.  The  reactor  and  its  compo¬ 
nents  are  contained  in  an  octagonal,  high  density  con¬ 
crete  shield.  Aluminum  exposure  ports  extend  to  the 
core  or  reflector  from  all  shield  faces,  and  two  ports  are 
located  in  the  thermal  column.  The  air  space  within 
the  shield  is  maintained  at  a  slightly  negative  pressure 
as  a  secondary  safety  feature.  The  water  boiler  reactor 
produces  strong  collimated  beams  of  both  thermal  and 
mixed  neutrons  for  neutron  velocity-selectors  and  other 
experimental  use.  Large  through-hole  facilities  with  fairly 
high  fluxes  can  be  provided  for  engineering  physics  and 
irradiation  experiments. 

•  PROSPECTS. — The  company  believes  that  as  far  as  cost 
is  concerned,  the  most  significant  advance  is  that  a  firm 
price  may  be  offered  on  both  the  manufacture  and  in¬ 
stallation  of  either  reactor.  In  addition,  John  W.  Landis, 
a  nuclear  engineer  of  the  company,  stated  a  belief  that 
every  large  university  and  college  in  this  country  will 
eventually  have  a  research  reactor  as  standard  laboratory 
equipment.  He  pointed  out,  however,  that  governmental 
approval  is  required  before  any  institution  can  go  ahead 
with  a  program  of  construction  of  one  of  these  reactors 
for  either  research  or  radioisotope  production. 


HOME  AIR  CONDITIONING 

advanced  in  three  new  housing  projects  which  include 

year-round  air  conditioning  in  initial  construction. 

A  trend  towards  an  increase  in  residential  air  con¬ 
ditioning  is  reflected  in  the  inclusion  of  year-round  equip¬ 
ment  as  standard  equipment  in  several  large  new  housing 
developments.  The  houses,  ranging  in  price  from  $11,000 
to  $35,000  all  have  air  conditioning  designed  right  into 
the  structure. 

•  PHOENIX. — Arizona’s  first  home  development  featuring 
complete  central  system  refrigerated  air  conditioning 
opened  recently,  with  the  display  of  the  Hallcraft 
Weathermaker  Home,  first  in  a  tract  of  40  three-bedroom 
houses  priced  at  $11,000.  The  air  conditioning  was  de¬ 
signed  by  the  engineers  of  Carrier  Corp.,  and  installed 
by  Scott  Sheet  Metal  Co.  The  new  smaller  version  of 
the  Weathermaker  system  heats  with  gas  and  cools  by 


electrical  refrigeration,  although  the  unit  occupies  only 
a  square  yard  of  floor  space  in  the  house.  Ducts  leading 
from  the  unit  bring  air  of  desired  temperature  thermo¬ 
statically  controlled  to  every  room  of  the  six-room  1% 
bath  home.  Additional  features  provide  for  dehumidifi¬ 
cation  of  air,  removal  of  dust,  dirt  pollen  and  airborne 
insects  by  a  filter  system,  and  draft-free  circulation. 
Cooling  capacity  is  2  tons. 

•  DETROIT. — Another  large  scale  residential  air  con¬ 
ditioning  installation  is  sixty-one  new  homes  being  con¬ 
structed  in  suburban  Oak  Park,  Detroit  which  will 
include  Chrysler  Airtemp  year  round  air  conditioning. 
The  development  is  this  area’s  first  large-scale  realty 
venture  to  specifiy  air  conditioning  as  standard  equip¬ 
ment  in  every  home.  Already,  27  oil-fired  winter  air 
conditioners  with  two  or  three  horsepower  water-cooled 
summer  air  conditioners  are  ordered  for  the  first  section 
of  the  program,  consisting  of  27  homes.  The  homes  are 
expected  to  sell  for  $25,000  to  $35,000,  including  air 
conditioning.  The  builders  feel  that  by  including  air 
conditioning  in  the  preliminary  building  design,  it  is 
possible  to  incorporate  many  innovations  which  not  only 
cut  down  installation  costs,  but  will  insure  ideal  indoor 
climate  at  relatively  low  cost  to  the  occupants.  Air  dis¬ 
tribution  will  be  handled  through  a  diffusing  low-wall 
register  perimeter  outlet  system. 

•  LAS  VEGAS. — At  Twin  Lakes  Village,  3)^  miles  from 
downtown  Las  Vegas,  a  multi-million  dollar,  medium 
priced  housing  development  is  including  year-round  air 
conditioning  as  a  pre-installed  feature  in  homes  costing 
about  $11,250.  The  Spotaire  air  conditioning  system  de¬ 
signed  by  Drayer-Hanson  Inc.  is  being  installed  as  stan¬ 
dard  equipment  in  each  of  the  homes.  The  system  requires 
little  ductwork.  Simple  piping  connects  to  a  remotely 
located  refrigeration  compressor  and  boiler  to  compact 
individual  fan  and  coil  units.  These  units  are  placed  in 
a  small  area  above  the  dropped  ceiling  or  in  a  hallway 
or  closet.  They  require  no  floor  space,  and  the  placement 
of  the  compressor  well  out  of  the  living  area  contributes 
to  quiet  operation.  Each  unit  has  a  thermostat  and  3- 
speed  switch  which  control  the  temperature  in  its  specific 
zone.  Thus,  the  home  owner  may  air  condition  only  the 
living  area  in  the  daytime  and  only  the  sleeping  area 
at  night.  This  greatly  reduces  operating  costs. 


NORTHLAND  CENTER 

has  biggest  commercial  cooling  machines  in  central 
station.  Chilled  water  to  be  metered  to  customers. 

What  are  believed  to  be  the  largest  cooling  machines 
ever  produced  for  commercial  building  air  conditioning 
have  gone  into  action  at  the  new  Northland  Center  super 
shopping  center  in  Detroit.  Manufactured  by  Carrier 
Corp.,  each  machine  provides  1,800  tons  of  refrigerating 
capacity.  The  two  machines  together  will  handle  all  cool¬ 
ing  requirements  for  the  J.  L.  Hudson  Co.  department 
store  and  the  additional  buildings  currently  completed. 

{Continued  on  page  132) 


130 


AUGUST,  1954,  HEATING  AND  VENTILATING 


For  removing  a  LARGE  VOLUME 
of  Fumes  or  Air  at  HIGH  VELOCITY 


VERTICAL 

DISCHARGE 

FAN 


Whenever  you  face  the  problem  of  discharging  fumes  or  vapors  through  a 
roof  ventilator  so  that  they  will  not  short  circuit  back  through  building 
openings,  you'll  find  the  solution  in  this  new  Vertical  Discharge  Fan.  It 
is  designed  especially  for  industrial  applications  that  require  the  removal 
of  a  large  volume  at  high  velocity.  The  "VD"  roof  fan  is  fabricated  of  zinc- 
coated  iron  sheet  with  welded  construction  throughout.  Automatic  wing 
dampers  open  with  air  blast,  close  weathertight  when  not  operating.  The 
"VD”  is  available  as  direct  drive  with  motor  mounted  inside  air  stream  or  as 
"VDR”  with  motor  mounted  outside  throat  of  ventilator.  Either  type  is 
available  in  a  wide  range  of  capacities  and  sizes. 

Write  (or  catalog  on  complete 


^  ALLEN  COOLER  & 
VENTILATOR  INC. 

ROCHESTER,  MICH. 

Roof  Ventilators  for  Every  Commercial  and  Industrial  Need 


YOU  can 
successfully  sell 
COMMERCIAL 
and  INDUSTRIAL 
Heating  I 

Even  if  you  hove  never  sold  commercial  or  industrial 
heating  before  .  .  .  you  can  do  it  now>  .  .  with  no 

increase  In  overhead  and  no  chonge  in  your  current 
operotionf 

Now  you  can  get  in  on  BIG  PROFITS  with  the  World's  First 

DIRECT-FIRED  Qll  UNIT  HEAe* 

Delta  has  design¬ 
ed  an  entirety  new 
heating  system,  avail¬ 
able  in  10  sizes  from 
112,000  to  220,000 
BTU/hr  for  wide  open 
spaces  and  large  build¬ 
ings  —  that  any  dealer 
can  install  in  a  few 
hours. 

To  learn  how  easy  it  is 
to  cash  in  on  commer¬ 
cial  heating,  write  for 
complete  details. 

PeteetK 


DaTA  HEATING  CORPORATION.  TRENTON  8.  NEW  JERSEY 


Just  remember  that 


Duriron  Acidproof  Drain  Pipe 


is  installed  by  ordinary 
plumbing  methods  and 


resists  corrosion 
throughout  the  entire 
thickness  of  the  pipe  wall 


Duriron,  a  high  silicon  iron  alloy,  is 
extremely  resistant  to  most  industrial 
and  commercial  corrosives — and  re¬ 
sists  abrasion  and  erosion,  too.  This 
resistance  is  not  just  “skin  deep,”  but 
exists  throughout  the  entire  thickness 
of  the  pip>e  wall.  That’s  why  Duriron 
can  be  expected  to  outlast  the  building 
in  which  it  is  installed.  Duriron  pipe 
and  fittings  are  available  from  stock  in 
principal  cities.  Free  Bulletin  PF/4 
gives  complete  details. 


THE  DURIRON  COMPANY,  Inc. 

402  North  Findlay  St. 
DAYTON  1,  OHIO 
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News  of  fhe  Month 


NORTHLAND  CENTER 
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Chilled  water  from  the  central  power  house  where  the 
cooling  machines  are  located  will  be  piped  underground 
at  a  rate  of  some  lO  million  gallons  a  day  to  all  of  the 
buildings  in  the  Center  and  will  be  paid  for  on  a  meter 
basis.  The  system  can  handle  twice  that  volume  of  flow  to 
service  future  buildings. 

•  AIR  SYSTEM. — In  addition,  Carrier  has  installed  one 
of  the  nation’s  larger  high-pressure  overhead  conditioned 
air  distribution  systems  for  the  J.  L,  Hudson  store.  Nearly 
eight  miles  of  high-velocity  ductwork  has  been  installed  to 
handle  the  first  two  floors  of  the  store.  The  third  floor, 
containing  customer  and  employee  cafeterias,  beauty 
shop,  hospital  and  training  areas,  uses  a  system  which 
permits  occupants  to  dial  their  own  weather.  Altogether, 
420,000  cubic  feet  of  conditioned  air  will  be  sped  every 
minute  from  14  large  air  conditioning  units  in  a  rooftop 
penthouse  to  provide  comfort  throughout  the  store’s  450,- 
000  square  feet  of  area.  Other  stores  will  be  served  by 
another  500,000  cubic  feet  of  air  a  minute,  conditioned 
by  central  station  apparatus  in  each  of  the  buildings. 

•  METER. — The  charge  for  the  amount  of  cooling  used 
by  each  building  will  be  determined  by  a  new  type  of 
meter,  specially  designed  and  built  for  this  system  at  a 
cost  of  about  $2,000  per  meter.  These  devices  will  mea¬ 
sure  a  unit  of  cooling  called  a  therm,  which  is  the  equiva¬ 
lent  of  100,000  Btu. 

All  air  conditioning  units  may  be  started  and  stopped 
from  a  central  panel  in  the  power  house,  but  also  have 
push  button  controls  in  the  basement  of  each  individual 
building. 


UP  DRAFT  VIEW 

Gcrt*  ofMiH  towcmi  fe 
r«9tttat«  wpdrolh  to  ton- 

cMdctofl  <my  •xcmi  to 
draft. 


Draft  Controls 

CNQIMECIICII  Sf^ECIFICALLY  FOR 


75th  YEAR 


fired  industrial  and 
commercial  plants 


marked  by  N.  J.  manufacturer  of  heating,  ventilating 
and  combustion  equipment. 

L.  J.  Wing  Mfg.  Co.,  of  Linden,  N.  J.,  manufacturers 
of  heating,  ventilating  and  combustion  equipment  and 
steam  turbines,  was  founded  in  New  York  City  in  1879, 
and  is  currently  celebrating  its  75th  continuous  year  in 
business. 

While  the  present  management  is  largely  responsible 
for  the  expansion  of  the  company’s  activities  during  the 
last  quarter-century,  the  company  itself  stems  from  the 
activities  of  a  well-known  inventor  of  the  last  century, 
L.  J.  Wing,  an  ingenious  Yankee  who  built  steam  engines, 
gas  generators,  marine  and  stationary  gas  engines  and 
whose  pioneering  work  is  responsible  for  much  of  the 
present  day  development  in  the  heating  and  ventilating 
fields,  the  company’s  first  product  being  the  Wing  disc 
fan  with  individually  adjustable  blades. 

Mr.  Wing’s  first  business  activities  started  in  the  late 
1870’s  in  various  locations  in  New  York  City.  In  1903, 
the  present  L.  J.,Wing  Mfg.  Co.  was  incorporated,  being 
preceded  by  other  unincorporated  companies  bearing  his 
name. 

Mr.  Wing’s  work  in  the  early  days  centered  around  the 
{Continued  on  page  134) 
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SERVICE 


BLOWU  KQWWPIT.P^  ^Thtoedm* 
paay’g  Moww  eqiotaMiMiit  haliw  provide 
Mantnr*fr«ai  coadnumed  air  for  Orey- 
bound’a  unique  new  Clilceflo  dcnot  The 
eomna^e  equtpmoit  In  ttui  buudlnc  In- 
dudmtt  fans.  9  air  condttlonliw  units, 
utility  sets  and  axlal-llow  fans.  Air  han- 
dUnc  e^pment  was  Installed  In  the  top 
Srveu,  ratner  t^n  In  the  baseirent.  |n- 
formatlm  available. - - - Naas  291 

OOPy—  TUBINO.  Page  ST.  Use  this  oom- 
nany’s  copper  tube  In  your  next  radiant 
hntlnc  InraUlation.  and  you’ll  do  a  quality 
Job  better  and  faster.  And  since  this  cop¬ 
per  tube  comes  In  ' 


_ _ _ _ «tMt  save  tte 

many  llttingB.  And  the  JqM  yon 
do  make  are  leak-proof  and  m  strong  as 
tube  Itself.  Information  available. 


Bobw  And  on  tho  folewtng  p«got  aro  ghran  brial  digash  of  tho  adtarHsawawh 
appoaring  In  this  month's  issuo.  Usa  this  Digast  to  loeata  and  rofar  to  tho 
advarHsamants  In  which  you  aro  particularly  Intarostad,  than  III  out  and  mal 
tha  prepaid  postcard  to  raquast  further  information  from  manufacturers. 

NOTE:  While  every  attempt  is  made  to  list  al  advertisemants,  those  wMeh 
are  reeelved  after  the  puUidied  dosing  date  may  not  appear.  The  Index  of 
Advertisers  Rsts  aR  the  advertisements  in  this  issue. 


«!leen  lines  of  Its  Intogreted  deslm  you^ 
see  the  promise  of  performance.  Iben  talk 
to  this  company’s  sales  engineer.  Re  haa 
the  facts  and  ilguros  to  show  how  the  ecmi- 
panv  has  fuUIlled  this  promise.  Catalog 
svaOable.  ........... — Naas  20 

INDUCTRIAL  MIATeM.  Page  28.  ThM 

ruisged,  qi^  Industrial  heaters  are  de¬ 
signed  for  continuous  heavy-dtitv  systems. 
They  supply  Ideal  heat  under  duricult  con¬ 
ditions.  In  nlant.  warehouse,  garage  and 
similar  buUdlngs.  these  heaters  effletently 
blanket  large  work  sones.  even  those  with 
high  ceflinff ,  frequently  opened  doors  and 
exp«n<iive  window  areas.  Intormatinn 
available . Item  2M 

TRAP  MROMAMISM.  Inside  front  cover. 
Here’s  a  trap  mechanism  for  low  pres¬ 
sures  that  la  Identical  In  design,  materials 
and  workmanship  to  that  used  In  ttaps  for 
pressures  to  950  lbs.  and  temneratores  to 
9M  degrees  F.  You  know  that  It  will  last  a 
long  time  with  an  absolute  minimum  of 
maintenance  on  a  low  pressure  heating 
syston.  Maas  production  of  traps  for  all 
pressures  makes  It  possible  to  deliver  this 
mechanism  at  no  premium  In  price.  Cata¬ 
log  available. - Item  298 


air  conditioning  specialist:  and  a  m 
dising  specialist.  Inf ormation  aval 


COOLINQ  TOMnmS.  Page  113.  CoMtaiiffy 
wetted  wood  deddng  In  a  coOUng  tower  u 
suMect  to  Immediate  attadc  by  fungus 
and  marine  parasites.  It  la  also  subjeefto 
chemical  deterioration  from  adds  tn  watir. 
All  wood  used  la  tbla  company’s 
towers  is  protected  againstthaae  twin  ene¬ 
mies.  Creosote.  wMi  10  elements  toode  to 
fungus  growth  and  parasites,  also 
wood  more  reslatattt  to  chemleal  attach 
Informatkm  available.  _ Nom  20 

COMBITWMIltNI 
UNITSi  Page  48.  This  compan:^  remote 
room  units  operate  at  absolute  nUwtmnm 
mlM  tevel  for  peaceful,  undisturbed  com- 
fo^  Designed  and  built  with  ailenoe  In 
mind.  These  units  are  the  most  practloal 
answer  to  Ria  problem  of  air  conctttlonlag 
Iwteto.  mot^  otftces  other  fureas  In 
which  quiet  operatlonls  ssasntlal.  m- 
formatton  available. _ Mom  20 

AUTMiATie  NRATIIMI  ITgTBM  BOM. 


LIQUID  DIPTM  QAOIS.  Page  10.  This 

company’s  remote  resullng  liquid  depth 
Mges  bring  your  liquid  level  to  eye  levcL 
The  best  gage  for  commercial  and  Indus¬ 
trial  fuel  oU  stnrage  tanka,  domestic  in¬ 
stallations  with  burled  tanks,  storage  tanks 
for  other  industrial  liquids,  l.e.:  gasoline, 
solvents,  adds.  etc.  Bulletin  available. 
. Item  at 

COAL  FOR  INOURTRIAL  PLANTS.  Page 

111.  Discover  for  yourself  the  glreat  advan¬ 
tages  of  coal  bunied  In  the  modem  way. 
Cul  In  a  consulting  engineer.  He’ll  show 
you  how  today’s  combustion  equipment 
can  give  you  10%  to  40%  more  power  from 
a  ton  of  bituminous  coal  than  from  equip¬ 
ment  used  only  a  few  years  ago.  He% 
show  you  how  modem  labor-saving  cOal 
and  aui-handling  equipment  make,  a  oafil- 
llred  installation  clean,  convenient,  and 
dust  free.  Information  available.  Item  02 

INSULATRD  PtPINO  SVSTRMS.  Page  44. 

A  never  ending  line  of  quality.  This  oom- 
pai»  represent  over  40  years  of  manufac¬ 
turing  quality  insulated  piping  systems. 
The  complete  line  Is  contmuous^  pre- 
proymi  by  laboratory  and  field  tests  to 
maintain  this  supmlor  quality.  Informa¬ 
tion  availaUe. _ Hem  20 


DIRRCT  FIRRO  NRATRR.  Page  144.  This 
2  minion  Btu  per  hour  direct-fired  heater 
is  a  brand  new  profit  maker  for  heating 
contractors.  Its  fast  selling  features  In¬ 
clude:  ease  of  Installation,  small  space  con¬ 
sumption.  heats  up  to  approxlmaWly  0,000 
square  fedt,  and  it  dreulates  an  even 
blanket  of  heat  directly  at  working  levOl 
or  through  air  ducts.  Bunetin  available. 


TROi.  Page  0.  Now  you  can  la  ea 
big  .new  proflto  In  the  hot  water  haatlag 
fim  wltn  this  company’s  new  indoor- 
outdoor  control  fOr  feneed  hot-watar  hoat- 
ingmtem.  That’s  because  this  control 
mm  iMtlng  comfnt  never  before  peast- 
ble  to  foroad  hot  water  hwHng  ayateaasL 
consistently  uniform  and  cmupletanr  auto¬ 
matic.  Bulletin  available. _ Ihmi  0T 

eoppra  TURINQ.  Page  4L  ThM  oon- 

pany  to  dedicated  to  sui^rlag  your  oop- 
p«  tube  needs  wlto  a  proAii^fld  dep«3l- 
able.  uniform  quality,  w  <me  et  Amerlea’s 
]arg|^  cpmj^tely  Integrated  mills,  que- 
riauzim  in  the  procentag  of  ooimer  tube 
from  basic  metal  to  finiued  tubtag.  this 
confer  tube  Is  produced  with  the  newscL 
m^  n^era  equi  pment  known  to  metal¬ 
lurgical  science.  Intormatlon  available. 


DUCT  LINRR  AND  INSULATOR.  Page  0. 

This  company’s  duct  liner  is  a  soft,  light 
weight,  nuinageable  slaas  fiber  Insulating 
material  with  excellent  acoustical  and 
thermal  properties,  and  represents  anoRier 
achievement  In  tMa  ernnpany’s  electronic- 
extrusion  process,  which  makes  possible 
^  long,  uniform  fibers  responsible  fOr 
the  Insulating  and  mechsnlrsl  superiorities 
of  fills  new  duct  liner.  ’Technical  bulletin 
and  sample  available . Nam  20 


eOOLINQ  ,TOWRR.  Page  10.  This  com¬ 
pany’s  cooling  tower  has  more  capacity 
because  the  redistributing  decks  ke^  the 
water  uniformly  suspended,  providing 
maximum  contact  between  air  and  wat«r. 
Casim  and  sump  are  of  heavy  gaga  sM. 
hot  dip  galvanized  after  fabneaqom  unti 
is  shipped  assembled  but  can  be  knodmd 


AIR  FILTRR  8U38IR.  Page  07.  This  com¬ 
pany’s  air  filter  gage  loovldes  a  vlsnal 
check  of  filter  efnciency  on  any  system. 
Determines  exact  filter  ^iclency  the  only 
practical  and  economical  way:  via  iwes- 
Bure  drop.  The  low  first  cost  Is  repaid  over 
and  over  through  savings  in  replacement 
and  service  time,  plus  maintained  opti¬ 
mum  filter  efficiency.  Catalog  available. 


PUAU  MINT 

Thb  iervico  ovollobie  only  to  U.  S.  ond  Conodion  roodari 
. .  TM* . 
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Circlg  numbers  corresponding  to  the 
edvertisements  In  which  you  ere  In¬ 
terested,  print  your  neme  end  ed- 
dreu  deeny.  Informetlon  wiH  be  sent 
directly  frorn  manufecturers. 


SERVICE 


cnmnc  muu  w««  set  at  toa  rate  oi  oet* 
ter  tban  1  p«r  mlaute  Inatead  of  an  astl- 
mated  15  mlnutae  each  by  conventional 
mettiode.  Tool  was  used  In  hanalng  IS 
miles  of  qurlnkler  piping  as  ww  as  43 
miles  of  electric  conduit.  Informatlim 
available. _ Item  22S 


AIK  eONDiriONnS.  Page  1C.  Celling 
model  air  conditioners  feature  hermetical¬ 
ly  sealed  compressor,  throwaway  filters, 
easy  Instsllation  and  easy  service  for  resi¬ 
dential  and  ccmunerdal  use  ideal  for  attic 
installation.  Horizontal  unit  can  be  at¬ 
tached  to  existing  warm  air  duct  work  or 
used  as  a  sdf-contained  unit  for  free  dls- 
charga.  Exceeds  rated  capacities  in  2  and  3 
ton  mss  with  or  without  Mower.  Item  22S 

PUMMi  Page  47.  If  you’re  interested  in 
reducing  installation  and  maintenance 
cost  don’t  overlook  this  line  of  depenable 
pumps  udiich  include  vacuum  pumps,  con¬ 
densate  pumps,  turbine  pumps,  and  w- 


NKATINO  AND  VBNTILATIHD  UNITS. 

Page  146.  This  company’s  heating  and  ven¬ 
tilating  units  <dfer  the  most  economical 
method  of  heating  and  ventilating  large 
areas  in  factoriea,  warehouses,  garages, 
hangars,  commerdid  and  industrial  build¬ 
ings.  In  three  sectional  types,  six  basic 
sizes  each,  with  either  right  or  left  hand 
coll  connections,  they  afford  a  fiexlbility 
for  meeting  any  steam  or  hot  water  in¬ 
stallation  and  capacity  requirement.  In¬ 
formation  and  selection  data  available. 
. Mem  221 


DUDT  eONNKerOR.  Page  138.  A  one  piece 

fabric  and  metal  duct  connector  preassem- 
bled  makes  quality  flexible  ducts  up  to 
70%  fsster  than  older  methods.  Wide  metal 
edges  are  ample  to  form  all  types  of  Joints. 
Stops  vibratim  noise  in  furnaces,  blow«rs, 
air  conditioners  or  attic  fans.  Staler 
eliminates  costly  sewing  of  fabric.  Avail¬ 
able  in  canvas,  asbestos  or  neoprened 
fiberglas.  Uterature  available _ Item  223 

CHILUnia.  Page  140.  Controlled  velocity 
chillers  with  improved  heat  transfer,  no 
oil  logging  or  slop  over,  and  rapid  remonse 
to  thermal  expansion  valves.  Full  details 
and  ai>p]icatlon  data  available.... Item  23 

DIAL  TNUngOMmm.  Page  137.  These 


a-STADK  CONDKNMND  UNITS.  Page  7. 
Now.  with  these  2-stage  units,  you  can 
easily  handle,  with  one  unit,  many  low 
tmnperature  applications  that  formerly  re- 
qulMd  hook-ups  of  two  or  more  condens¬ 
ing  units.  These  units  are  ideal  for  use  in 
odd  test  chambers,  frozen  food,  metal 
prooeaslng  and  other  Jobs  where  sub-zero 
temperatures  are  deslmd.  Saves  time  and 
dollars  on  Installation  and  maintenance 
costs,  too.  Speclflcstions  available. 


MOTOR  CONTROLS.  Page  63.  This  com¬ 
pany’s  automatic  starters  are  popular  for 
refngmtion  and  air  conditioning  service 


because  they  are  trouble  free.  This  is  due 
to  only  one  moving  part  No  pivots,  pins 
or  hsaringa  to  corrode  or  stick.  No  Jump¬ 
ers  to  break.  You  Install  them,  and  forget 
Uiem.  Information  available . Item  222 


COPPRR  TURK.  Page  109.  A  large  con¬ 
tracting  firm  in  Halwtore  has  over  10,000 
satisfied  home  owners  attesting  to  the 
qualities  of  this  line  of  oopiwr  water  tube, 

8 referred  because  it  is  essy  to  bend,  comes 
1  handy  lengths,  win  take  solder  or  com¬ 
pression  fittings,  and  is  non-rusting.  Tech¬ 
nical  advisory  service  available.  Hem  231 


DRAIN  PIPI.  Page  131.  This  company's 
addproof  drain  pli>e  is  instaUed  by  or¬ 
dinary  plumbing  methods  and  resists  cor¬ 
rosion  throughout  the  entire  thicknem  of 
the  pipe  wuL  Made  of  a  high  silicon  al¬ 
loy.  it  is  extremely  resistant  to  most  in¬ 
dustrial  and  commercial  corrosives.  Bul- 


ROOR  VRNTILATORS.  Page  136.  These 
ventilators  are  streamlined,  propeUer 
driven,  roof  mounted,  with  motor  out  of 
air  stream  and  easy  to  instaU.  Available  in 
15  sizes  frcnn  254  to  10280  cfm.  Information 
avaUahle. . Nem  232 


letin  available. 


RRRDN  COOLRRS.  Page  117.  The  air  eon- 
ditlonlng  system  of  me  National  State 
Bank  in  Jersey,  is  regarded  as  a  sound, 
long  term  invenment  m  business  efficien¬ 
cy.  This  company’s  Freon  coolers  are  an 
integral  part  of  this  system.  Two  of  the 
coolers  provide  a  total  capacity  of  125 
tons  of  refrigeration  cooling  water  at  the 
rate  of  300  gpm  from  52  to  42  degrees  F. 
Even  at  total  capacity,  proper  gas  ve¬ 
locities  sre  maintained  for  efficient  opera¬ 
tion.  Literature  or  engineering  hefo  avail- 


eONDRNSATR  PUMPS.  Page  118.  Conden¬ 
sate  punm  in  capacities  from  500  to  10,000 
sq.  ft.  Xa>.K..  available  in  both  sinirie 
duplex  units.  Technical  bulletin  available. 


■VAPORATIVR  eONDIMSRR.  Page  139. 

Evaporative  condensers  that  eliminate 
waste-water  disposal  problems  and  pump- 
ing  costs.  Engineered  to  give  maximum 
efliele^  and  pmformance  at  a  reason¬ 
able  cost.  Available  in  sizes  from  3  to  100 
tons.  Information  available _ Item  M 
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sure  peneciiy  even  air  mouon  aau 
tional  uniformity  and  control  of  room 
temperatures.  Information  available. 

_ _ _ Item  23S 

heat  TRANSFER  EQUIPMENT.  Page  118. 
This  compcmy’s  line  of  air  conditioniiw 
a»wi  refrigeration  equipment  Includes  such 
items  as  evaporators,  condensers,  brine 
coolers,  water  chillers,  receivers.  ComjMuiy 
carries  special  designs  for  process  indus¬ 
tries,  and  its  enifineers  have  been  design¬ 
ing  general  heat  exchange  apparatus  for 
almost  a  half  a  century.  There  is  no  sub¬ 
stitute  for  experience.  Information  avail¬ 
able.  _ _ - . •»•*"  2M 

eOOLIND  TOWERS.  Page  115.  Cooling 
tower  of  this  line  installed  Just  a  few  feet 
from  guest  rooms  in  North  Carolina  hoteL 
No  one  has  complained  or  lost  a  wink  of 
slem  due  to  very  qxilet  operation.  Featmres 
conm>lled  air  movement  which  makes 
units  independent  of  natural  breezes,  and 
squirrel  cage  blowers  which  provide  quiet 
operation  even  at  slow  speeds.  Comes  in 
several  tonnages.  Bulletins  available. 
_ Hem  237 

CONTROLLED  HUMIDITY.  Page  134.  A 
new,  more  reliable  air  conditioning  method 
with  exact  moisture  control  for  your 
process  or  protection  for  testing  products 
or  materials  at  any  time  of  the  year.  Bul¬ 
letins  available.  _ _ Item  231 

AIR  CONDITIONIND  UNITS.  Page  61.  Low 

ceilings  cannot  be  furred  down  to  hide  the 
duct  work  necessary  for  most  air  condi¬ 
tioning  systems.  However,  this  company’s 
system  does  not  require  bulky  ducts.  One 
pipe  carries  chillea  or  hot  water  from  a 
centrally  located  plant  to  each  individu¬ 
ally  controlled  unit  in  a  building.  These 
units  condition  the  air  through  4-row  coils, 
and  circulate  it  through  the  room.  In¬ 
formation  available. _ Item  2U 

PIRE  PROTECTION  EQUIPMENT.  Page 

133.  This  company’s  line  of  interior  fire 
proection  equipment  includes  480  cabinets 
alone.  This  equipment  is  proved  reliable, 
economical,  easy  to  install  and  generally 
best  for  clients.  Information  available. 
. Item  248 

AIR  CONDITIONINQ  AND  REPRIQERA. 
TION.  Page  24.  A  fine  Indiana  building, 
containing  apartments,  guest  rooms,  dining 
halls,  shops  and  swimming  pools  has  both 
air  conditioning  and  food  service  loads 
handled  few  13  of  this  company’s  refrigerat¬ 
ing  machines  and  a  unit  air  condinoner. 
Seven  fractional-horsepower  units  serve 
food-dispensing  equipment  while  four  of 
7^&  hp  each  cool  a  dozen  walk-in  boxes. 
Bulletin  available. _ Hem  2U 

QAE  ANALYSER.  Page  123.  The  first  of  its 
type  developed  for  field  work,  this  com¬ 
pany’s  gas  analyzer  answers  the  need  for 
an  analyzer  husky  enough  for  use  in  the 
boiler  room  and  for  Instollation  and  ser¬ 
vice  work  in  commercial  and  home  beating 
plants,  yet  simple,  fast,  and  accurate. 
Available  in  one,  two  or  three  unit  styles. 
Does  a  complete  testing  Job  for  COi,  0« 
and  CO  in  three  minutes.  Publication 
available. _ _ _ Item  242 

STEEL  ROILERS.  Page  45.  These  boilers 
are  available  in  sizes  from  129  to  2500 
square  feet  of  heating  surface.  The  com¬ 
pact  design  makes  them  particularly 
adaptable  to  cramped  boiler  room  area. 
Bull^  available . Item  20 

DIRECT  PIRED  HEATERS.  Page  135.  Di¬ 
rect  fired  heaters  give  heat  when  and 
sriiere  you  need  it  at  the  flick  of  a  switch 
which  saves  on  low  initial  cost  and  tiave 
fully  automatic  controls.  Available  for 
gas.  oil,  coal  or  dual  gas  and  oil.  Informa¬ 
tion  available. _ Item  244 

DRAFT  CONTROL.  Page  132.  Draft  con¬ 
trols  engineered  speciflcally  for  gas-fired 
industrial  and  commercial  plants  and 
which  meet  the  most  rigid  mimiripal  re¬ 
quirements.  Information  available. 
. Hem  245 


elfailnate*  coaUy  cim-D«siM.  Tnu  pa*^ 
board  la  apeciflcally  desifned  to  eliminate 
wall-atreaUnK.  It  provides  iiniform  tern* 
oeraturea  bemeen  floor  and  ceiling.  Bui* 
btin  available. - - - - - Item  IM 

■OILU  HIATINO  raooucrs.  148. 

For  heating  aystams.  whether  by  hot 
water  or  steam,  this  compaiw’s  j^neering 


tlMX  WMiiOr  aim 

efficient,  automatic.  This  company’s  manu* 
iacturing  efficiency  and  excellent  work¬ 
manship  provide  you  with  quality  controls, 
which  enable  you  to  render  real  service  to 
your  customers.  Catalog  available. 

_ NeM  247 


a.  A  combination  of  qualities  jure 
these  electric  resistance  welded 


leered  by  these  electric  r 
boiler  tubes  that  add  uj 


boiler  tubes  that  add  up  to  savings  in 
time,  money  and  labor.  The  surfaces  are 
free  from  pits,  indentations,  mill  scratches 
and  imperfections.  Because  of  con¬ 

trolled  normalizing  practice,  the  surface  is 
protected  a^inst  formation  of  detrimental 
■cale.  Information  available - Mam  248 

aiARKD  HOTOR.  Page  127.  An  electric 
motor  that  internally  gears  its  speed  so 
that  the  expense  of  installing  a  gear  box 
is  not  needed.  Eighteen  advantages  are 
lisM.  Available  in  sizes  from  to  SO  bp. 
Information  available. _ Mam  248 

flTBAM  HBATINflU  Page  38.  A  high  vacu¬ 
um  steam  heating  system  that  aasurm  the 
ultimate  in  amuort,  economy,  and  con¬ 
venience.  A  single  dial  control  tunm  in 
srith  the  weather,  balancing  beat  supply 
against  heat  lorn.  Intended  for  schools, 
bondtals.  churches,  apartments,  cmnmer- 
eiaTand  public  buildings.  Bulletin  avail- 


a^inst  heat  lorn 


bondtals.  churches,  apartments,  cmnmer- 
eiaTand  public  buildings.  Bulletin  avail¬ 
able.  _ Mam  288 

AIR  DIPTUtRHS.  Page  142.  Slender,  con¬ 
tinuous  line  diffusers  ideal  for  installation 
in  shallow  lighting  coves  or  for  air  cur¬ 
taining  of  glam  windows  or  exposed  wall 
areas.  Custom  built  with  the  company’s 

8 stented  tUifu«ing  vanm.  These  diffusers 
t  inconspicuouSv  into  your  plans.  Cata- 
lc«  available.  _ Item  281 

mtON  C088PRR8S0R.  Page  28.  Years 

were  spent  in  developing  thlk  new  Freon 
compressor  of  vdiich  the  features  include 
the  frim,  sturdy  construction,  easy  removal 
of  gas  strainer  in  the  suction  line,  operat¬ 
ing  efficiency,  and  high  capacity.  Informa¬ 
tion  available. - Mem  282 

VIBRATION  CONTROI.  Page  123.  Case 
history  of  the  use  of  this  company’s  vlbm- 
tion  control  in  an  office  building  where 
41  pieces  of  refrigeration  equipment  vrere 
installed  in  tsro  penthouses.  Yhls  vibration 
Isolation  reduces  transmitted  vibration  and 
permits  installation  anywhere  in  apart¬ 
ment.  public  and  industrial  buUdlngs  and 
decreasm  the  original  building  and  foun¬ 
dation  costs.  Bulletin  avallable...ltam  282 

VALVRS.  Page  22.  This  company’s  plug- 
type  disc  and  seat  design  make  a  most  tf- 
fectlve  seating  ccnntauiatlon  for  tough 
steam  mrvice.  Highly  raslitant  to  damage 
by  foreign  matter,  wire-drawing,  erosion, 
cutting  and  galling.  The  wide  tapered  disc 
allows  fine,  accurate  throttling.  These 
rugied  bronze  valvm  come  in  globe  and 
sngle  patterns.  Catalog  available.  Mom  284 

IMAT  TRANSraR  RQUIPMRNT.  Page  82. 

Mo  floor  speee  required  with  thi»  emn- 
peny’s  suspended  low-boy  unit  heater. 
Fresh,  clean,  warm  air  is  delivered  by  a 
oomp^  high-boy  unit  with  fresh  air  fll- 
tered  intake  through  side  wall.  Low  over- 
hsad  and  high  efficiency  are  characteris¬ 
tics  of  wan  mounted  low-boys  which 
provide  plenty  of  Imat  even  where  quar¬ 
ters  are  cranmed.  Bulletin  available. 


CtreU  fuimbRn  corresponding  to  the 
•dvertisementg  In  which  you  are  in- 
teregted,  print  your  name  and  ad¬ 
dress  deany.  Information  wffl  be  sent 
directly  from  manufacturers. 


rovide  up-to-date  standards  of  com- 
wlth  lowest  operating  costs.  This  com¬ 
pany’s  design  has  no  equal,  and  construc¬ 
tion  meets  and  frequently  exceeds,  AS2IE 
Code  requirements.  Catalog  available. 


PRtSPRLLRR  PANS.  Page  23.  Propeller 
type  ventilating  fans  deliver  large  volumes 
of  air  at  low  resistance  and  low  current 
consumption.  All  wheels  are  machine- 
balanced  for  smooth,  vibrationlem  opera¬ 
tion.  Made  in  two  tyjm  and  tea  basic  sizes 
to  cover  a  wide  range  of  industrial  ap¬ 
plications.  These  pressed  steel  panels  pro¬ 
vide  rigid  support  and  simplify  installa¬ 
tion.  Bulletin  available _ _ _ Mem  287 

AIR  eONDITIONIMfll  IQOlPliRNT.  Page 

18.  When  you  handle  this  company's  line, 
you’re  ready  for  practically  any  profitable 
job  in  the  field  of  air  condinonlng  and 
refrigeration.  You're  ready  to  satisfy  ciu- 
tomers  with  the  indust^’s  top  qtiallty 
equipment  line.  You’re  ready  to  take  ad¬ 
vantage  of  this  company’s  national  adver¬ 
tising.  It  makes  profit  sense  to  sell  this 
company’s  line.  Information  available. 
. Item  288 

AIR  COMDITIONINa  SVRTRia.  Page  42. 

This  company’s  air  conditioning  system 
with  centralized  control  was  smected  to 
supply  conditioned  air  for  the  new  Bm- 
prem  Hotel  in  Miami  Beach.  To  give 
guests  complete  control  of  temperature  in 
their  own  rooms  a  system  of  indivldiud 
air  conditioning  units  was  employed. 
’These  concealed  overhead  unite  utilize 
chilled  water  in  summer  and  warm  water 
in  winter.  Thte  company  manufactures 
precision  built  equipment  for  all  types  of 
air  conditioning.  Information  available. 
- - - Item  288 


of  HEATING  AND  VENTILATING. 
Ihon  fiH  out  and  mail  tha  prapaid 
postcard  to  raquasf  furthar  informa¬ 
tion. 


operation.  This  company  has  designed  a 
new  heating  system  available  in  10  sizes 
from  112,000  to  220,000  Btu  per  hour  for 
wide  open  spaces  and  large  buildings.  In¬ 
formation  available . Item  283 

VRRTICAL  DISCHARGR  FAN.  Page  131. 
This  vertical  discharge  fan  is  designed  spe¬ 
cially  for  industrial  applications  that  re¬ 
quire  the  removal  of  a  large  voliime  at 
high  velocity.  The  fan  is  available  as 
direct  drive  with  motor  mounted  inside 
air  stream  or  with  motor  mounted  out¬ 
side  toroat  of  ventilator.  Catalog  available. 
_ _ _ Item  264 

VINTILATOR  CAP.  Page  13S.  This  cap 
eliminates  draft  trouble  caused  by  down- 
drafts,  backdrafte,  pilot  blowouts  and 
condensation.  It  acta  as  a  spark  arrestor. 
It  creates  even  stack  temperature.  It  im¬ 
proves  combustion  and  cute  fuel  costs,  and 
will  not  freeze  shut  or  soot  up.  It  has  been 
field  tasted  four  years  in  all  kinds  of 
weather,  in  every  part  of  the  country,  with 
all  types  of  unite.  Information  available. 
. . Item  288 

WATER  CIRCULATORS.  Page  ».  For  real 

dependability  and  fine  performance  chooae 
this  company’s  water  circulators.  Tlme- 


UNIT  HRATRRS.  Page  14.  This  company’s 
automatic,  gas-fired  unit  heater  proves 
quiet,  thermostat-controlled  heat  when 
and  where  it  is  needed.  ’There  is  no  waste 
fuel  in  warm-up  and  stand-by  time,  no 
costly  boiler  room  and  piping  system,  and 
no  fuel  handling.  Imput  ratings  range  from 
50,000  to  225,000  Btu.  Informawn  available. 
- Mem  288 

HRATINO  PUMPS.  Page  88.  Thle  oom- 
pany’s  complete  line  of  Mating  pomps  are 
deahmed  to  meet  the  spedfle  and  exacting 
needs  of  building  service.  When  you  Bpeef> 
fy  this  company  s  heating  piunps,  you  can 
be  certain  you  will  always  get  the  correct 
pump  for  the  job.  BuUetlna  available. 
- Item  281 


This  cmnpany  offers  the  neatest  value  per 
dollar  in  circulators  today.  Informaoon 
available. _ Item  288 

COPPER  TUBES.  Page  37.  This  company’s 
copper  tubes  are  light.  They  come  in  Ic^ 
lengths.  Smaller  sues  are  bent  rtght  on 
the  job.  All  this  means  big  savings  on  in¬ 
stallation  coats.  And,  copper  tubes  cannot 
rust.  They  resist  corrosion  and  guard 
against  contamination.  Smooth  interiors 
mean  smoother  flow  and  pumping  coete 
are  often  lower.  Information  avaluble. 
- Mem  287 


POWER  VENTILATORS.  Page  141.  Petr 
fast,  localized  removal  of  high  beat,  smoke, 
fumes  and  dust,  this  company’s  ventUator 
does  an  outetaikUng  job.  Its  absolute  free 
opening  channels  aur  vertically  upward  at 
high  veloelty.  Its  specially  designsd  axial 
flow  fan  provides  a  hltfi  volume  of  air  de¬ 
livery  with  efficiency  and  economy.  Seven 
sizes  and  17  motors  provide  wide  flexibil¬ 
ity.  Bulletin  avaUable . Item  288 

CONVECTOR  RADIATION.  Page  133.  Su¬ 
perb  styling  and  suiwrb  perfCrmance  are 
what  you  get  when  you  qiMclfy  this  oesn- 
pany’s  convector  radiation.  These  beau- 
tlfuuy  designed  convectors  have  met  every 
test  for  uniform,  healthful  heating.  Tor 
long  life  and  economical  service,  there  is 
no  finer  convector  built.  Bulletin  available. 


HEATING  SPECIALTIES^  Page  54.  These 

traps  ara  individually  and  permaMntly 
adjusted  to  clom  tiiflit  on  steam,  but 
open  promptly  and  pam  air  or  condensate 
at  temperaturas  only  a  few  degrees  below 
closing  temperature.  The  pan  that  pro¬ 
vides  i>osltive  operation  in  this  company’s 
^iator  traps  ls_the  rugged,  but  se^Bve 
thermostatic  diaphragm.  Information 
available - - Mem  282 

INDUSTRIAL  UNIT  NEATRRS.  Page  131. 
You  can  successfully  sUIl  commercial  and 
Industry  heating  with  no  increase  in 
overhead  and  no  change  in  jrour  current 


PLEASE  SEND  US  MORE  INFORMATION 
lew  Rem  numbers  on  wkkb  you  wish  further  Infermetlen. 

204  205  206  207  208  209  210  211  212  213  214 

218  219  220  221  222  223  224  225  226  227  228 

232  233  234  235  236  237  238  239  240  241  242 

246  247  248  249  250  251  252  253  254  255  258 

260  261  262  263  264  265  266  267  268  269  270 

274  275  276  277  278  279  280  281  282  283  284 

288  289  290  291  292 


201  202  203 

215  216  217 
229  230  231 
243  244  245 
257  258  259 
271  272  273 
285  286  287 


FLEASI  PRINT 


Aug.  AO-54 


This  service  available  only  to  U.  S.  and  Canodion  readers 


Neme .  TRb. 


Neture  ef  Firm's  Busis 


This  cord  is  void  oftar  Nov.  1,  1954 


SERVICE 


outstandlnf  office  btrtlrtlngi,  echoola.  boe* 
piteli.  industrial  plants,  department  stores 
and  public  buUdmcs  from  coast  to  coast. 
Let  an  engineer  from  a  nearby  branch  of¬ 
fice  solve  your  neat  temperature  control 
proMem.  Information  available.  Item  70% 

AIR  PILTUS.  Page  143.  These  filters  ara 
designed  for  an  approach  veloci^  of  SM 
fpm  over  the  net  media  area.  l%e  high 
mtalng  efficiency  increases  as  the  dust 
load  is  applied.  Very  large  dust  hold¬ 
ing  capaciw  of  these  filters  assures  longer 
service  periods,  fewer  cleanings  per  year, 
and  lower  service  charges.  Information 
available. _ Item  377 


PACKAaiO  AIR  eONDinONIRS.  Page 

so.  This  compeny’s  step  by  step  plan 
enables  your  client  or  customer  to  cool 
key  areas  first.  Later,  when  budget  per¬ 
mits,  he  adds  extra  packaged  units,  to  cool 
other  areaa  niese  units  ue  priced  sur¬ 
prisingly  low.  Installation  costs  are  low, 
too.  In  many  applications,  no  ducts  or  ma¬ 
chinery  rooms  are  requtaed.  Information 
available. _ Hem  in 


ROILRRS.  Page  30.  This  company’s  exdu- 
sive  dcelgn  and  Jet  action  circulation  are 
responsible  for  dramatic  savings  in  fuel 
and  water.  Fuel  requirements  are  sub¬ 
stantially  lower  than  for  other  boilers  of 
equal  capacities,  with  all  typw  of  lyating 
systems,  new  buildings  or  old.  Infomia- 
tlon  available. _ Mam  270 


company's  moderator  ss^em  of  steam 
beanng  varies  steam  flow  automatically 
with  changes  in  outdoor  temperature.  Zone 
variators  permit  manual  regulation  of  heat 
delivery  for  quick  warmup  and  reduced 
night  heating.  This  company’s  metering 
orifices  in  each  convector  balance  steam 
distribution  to  all  radiators  at  the  same 
time.  The  radiator  valves  provide  indivi¬ 
dual  complete  shut  off  at  each  radiator. 
The  traps  Keep  radhitors  free  of  condensa¬ 
tion  at  all  times.  Information  available. 


ton  available. 


CONTINUOUS  WILD  PIPS.  Page  52.  This 

company’s  pipe  carries  steam  for  the  soot 
and  fly  ash  in  the  large  boiler  in  an  Ohio 
eleeme  plant.  The  service  is  so  severe  that 
regt^Uu:  carbon  steel  pipe  had  to  be  re¬ 
placed  as  often  as  90  days.  A  solution  for 


placed  as  often  as  60  days.  A  somnon  lor 
uis  corrosion  problem  was  obtained  by 
installing  this  company’s  pipe.  Booklet 
available. _ .Hem  27S 


MUL'n  -  ROOM  AIR  CONDiriONINO. 

Pages  20-21.  These  units  mean  full  imit 
control  in  miilti-room  air  conditioning.  It  s 
the  system  that  offers  the  desirable  fea¬ 
tures  of  a  central  system,  plus  individu¬ 
ally  controlled  units  that  cool  or  heat, 
dehu^dify,  ventilate,  flltw  and  circulate 
air  for  personalized  climate  control.  Bulle¬ 
tin  avaUable.  - Item  2M 


PRRNRATSR.  Page  137.  This  company’s 
preheater  preheats  fuel  oils  and  other 
liquids  to  proper  flow  temperature  before 
entering  the  suction  line.  With  this  pre¬ 
heater  the  oil  flows  more  freely  at  nigh 
temperatures  and  have  greater  Btu  per 
hour  value.  This  preheater  does  the  pre¬ 
heating  Job  efficiently.  It  takes  the  load  off 
the  suction  pump.  Information  available. 


VALVRS.  Page  49.  For  either  one  pipe  or 
two  pipes,  steam,  hot  water,  residential  or 
Industrial  heating,  this  company  assures 
the  correct  vent  vklve  for  each  spedfle  re¬ 
quirement.  For  the  hard  to  balance  radia¬ 
tors,  this  Une  Includes  adjustable  port 
valves  available  for  vacuum  and  non¬ 
vacuum  systems.  Information  available. 


ROOF  VRNTILATOR.  Page  127.  This  com¬ 
pany’s  ventilator  features  such  advantages 
as  quiet  operation,  belt  or  direct  drive, 
steel  construction,  aluminum  or  copper 
^vanized,  and  lower  power  consumptfon. 


PAN  UNITS.  PaM  38.  ’The  design  of  this 
company’s  fans  is  highly  efficient,  yield¬ 
ing  to  a  maximum  air  volume-to-power 
ratio.  Blades  are  of  true  airfoil  shape,  and 
are  readi^  adjustable  for  maximum  flexi¬ 
bility  to  meet  varying  conditions.  ’Thick 
steel  casings  are  used  in  the  sturdy  con¬ 
struction  mat  smothers  operating  noise. 
Bulletin  available. _ .-.flem  274 

PLUMRINO  PIXTURIS.  Page  43.  This 
company’s  system  includes  everything  ex¬ 
cept  pipe  for  Installing  wall-type  toilets  up 
to  wbeie  the  horizontal  drainage  line  con¬ 
nects  with  the  stack.  Installations  are 
above  the  floo^behlnd  the  toilets  and  be¬ 
hind  the  walL  There  are  no  delays  waiting 
for  other  crafts.  Information  available. 
_ _ Item  275 

AUTOMATIC  CONTROLS.  Back  cover. 
TTiis  company’s  engineers,  working  with 
heating  amd  ventilating  engineers,  archi¬ 
tects,  owners  and  builders,  have  helped 
to  plan  control  systems  for  the  nation’s 


tulletin  available. 


CONTROLS.  Page  17.  This  company  boasts 
the  most  complete  line  of  controls  made. 
Devices  include  controls  for  forced  hot 
water  beating  systems,  radiant  panel  beat¬ 
ing  systems,  air  conditioning  units  using 
chilled  and  heated  water,  cooling  water 
for  air  compressors,  Diesu,  gas  engines, 
and  cyclotrons.  Catalog  avallabls.  Ham  2B3 


ROILSR  WATER  CONTROLS.  Paga  125. 
This  company  offers  a  boiler  water  level 
control  for  every  steam  boilar,  each  the 
best  of  its  kind.  Included  in  its  Une  are 
feeder  controls,  low  and  high  water  fual 
cutoff  controls  and  pressure  relief  con¬ 
trols.  This  ad  features  a  record  *73teem 
Heat”  by  Patti  Page  which  was  played  at 
recent  shows  ediere  it  attracted  attention. 
Information  available. _ Haas  2M 


Postase  ^ 
Willbepidd 


HEATING  AND  VENTILATING 

148  LAFAYETTE  STREET 

NEW  YORK  13,  N.  Y 

AD4)IGeST  SBIVICE 


UNIT  NSATRRS.  Page  9.  Tl^eompaiiyk 
unit  beaters  remove  pcectiealty  every  ob¬ 
stacle  to  your  freedmn  of  design  and  ap- 
pUcatkm  in  heating  fdHcca.  ^w  roaniL 
and  corridors.  The  family  of  five  nmtely 
«n«<wg«  ranges  in  length  from  34  to  74^ 
Inches.  Heights  ara^%  in^as  tor  tte 
■mail  units,  and  29  inches  for  tha  four 
large  units.  For  fimir  mounting  a  ^inA 
base  is  proiddad.  Publication  avfdlable. 


■LRCTRONIC  PILTRRS.  Page  M.  T^ 

company’s  filter  is  derigned  for  easy  in- 
staUation  and  trouble  free  operatkm.  la 
hermetically  saaled  power  pack,  v^um 
tubas  are  replaced  by  selenium  rMtiflem 
Having  no  ironizer,  the  problem  of  btokwi 
ironlzer  wires  is  elimlnate<!L  Maintenaiys 
by  unskiUed  Isbor,  is  reduced  to  the  slms^ 
periodic  restocement  of  the  flltw  cMk. 
information  available. .... - 


NRATINO  SVSTRMt.  1».  ?%«!!»: 
pany's  beating  system  provides  Individnal 
traperature  control  for  .each  ^  ntae 
apartments  in  a  new  apartment  building. 

tenant  can  have  the  temperature 
considered  most  comfortable,  and  raised 
^^t^red  at  wiU.  When  you  ins^  tl^ 
company’s  hot  water  systmn,  you^re  laid 
the  groundaroric  for  the  most  modern  ocm- 
forts  a«H  conveniences.  Catalog  available. 


HRAT  TRANSPRR  RQIHPMBIIT.  Page  27. 

Theae  engineered  heating  coils  feature 
high  efficiency  ooila,  long  Ufa,  and  gua^ 
anteed  rating.  Features  of  these  coils  are 
precision  mcbnided  fins,  mechanicany  ex¬ 
panded  tube-to-fln  collar  bond,  permanent, 
Sak-proof  tube-to-haadar  oonstructioa. 
Included  among  this  company’s  heat  trans¬ 
fer  equipment  are  horizontal  type  untt 
heatm,  cabinet  unit  heaters,  vmiieal  unil 
heaters,  haating  and  coils,  convec¬ 

tor  radiators,  and  air  conditioniim  units. 
Catalog  availaMe. - Iwni  2H 


TBMPRRATURg  CONTROL 
TIER.  Page  31.  Whether  yoj»  needs  m 
for  heating,  cooling  or  combination  saU- 
contatned^eating  and  codling  units  for 
year-round  service  see  bow  much  this 
company  offers  in  quality,  econooty,  and 
pet'formance.  Priced  to  seU,  this 
company  offers  the  world’s  finest  haatifig 
and  coming  products  in  a  conmlete  range 
of  types  and  sizes.  Information  availabla. 


AIR  eONDITIONINO.  Page  55.  Archit^ 
building  oamers,  and  miuumers  are  show¬ 
ing  th«r  approval  by  specitylng  this  com¬ 
pany’s  aqniUMnent  for  more  and  more 
hiiiMinge,  olS  and  new.  The  Bquitable  Ufa 
Assurance  Society  Building  is  an  example. 
This  impreaslve  structure  is  the  first  large 
office  building  in  San  FTaneiseo  to  have 
complete  air  conditioning.  Naturally,  the 
tremendous  glass  areas  of  fitis  building 
mesentad  a  sizable  heat  load  prablain. 
This  company’s  low  praasura  induetlon 
unit  system  was  the  perfect  sasw^ 
formation  available. - ....Haas  m 


Paga  10. 


Roll 

whatever 
ments  to 


your 

60,000 


Whatever  your  fnri. 
capacity  require- 


pmmds  per  hpitf. 


oil  or  gas,  invastigste  the  packaged  boiler 
for  capacities  up  to  30,000  pounds  par  hour. 
For  stol«  firing,  another  hotter  is  avail- 
ahle  from  lOMO  to  00,000  pounds  of 
per  hour.  Cautt^  available _ .Ml 


OENERA'rORE.  Page  21.  Thk 

company’s  steam  generator  oilars  savings 
in  first  cost.  Purchase  price  includes  emn- 
plcte  unit  Just  set  on  levti  concrete 
floor  and  connect  to  aervlee  lines  and 
breeching.  Because  of  a  minimum  of 
-  svqwrvisi^  lower  manhour  raqulraBBanta 
for  maintenance,  easily  replaced  Inexpan- 
aive  plastic  refractories,  and  80%  thermal 
efficiency,  savings  in  operation  are  also 
realized.  Bulletin  avattaUe. _ Nam  201 


SINCE  1887 


0^-ftr  Clients 


PROVED  RELIABLE, 

economical 


FIRE-PROTECTION  EQUIPMENT 

Complete  Line  —  480  Cabinets  Alone 
-  'ggr.'.-'a  -  Modern,  Most  Widely  Used 


CODLING 

TOWER 

KrameR 


INTERIOR 


3  to  8 
Ton 


Easiest -fcp  you 

Reliable  Delivery — 
Goes  in  Easier 


ALLIN 

Manufacturing  Co. 

CHICAGO  6  •  NEW  YORK  7 


modern  heating  at  its  best 


MORE  CAPACITY 

The  redistributing  decks  keep  the  water  uni¬ 
formly  suspended,  providing  maximum  con¬ 
tact  between  air  and  water. 

LONG  LIFE 

Casing  and  sump  are  heavy  gauge  steel,  hot 
dipped  galvanized  after  fabrication.  Redistri¬ 
buting  decks  are  metal  and  fireproof. 

EASY  INSTALLATION 

Unit  is  shipped  assembled  but  can  be  knocked 
down  to  eliminate  rigging  costs.  One  fitting 
required  for  drain  and  over-flow. 

I  I  I  L_, -,-.J  ' 


Write  for 
Catalog  R-225 


KRAMER  TRENTON  CO 
Trenton  5,  N.J. 


A  NEW  more  reliable 
air  conditioning  method 


with  exact 
moisture  controi 

FOR 

YOUR  PROCESS 
OR  PRoncnoN 
FOR 

TESTING  PRODUaS 
OR  MAnRIALS 
AT  ANY  TIME  OF 
THE  YEAR 


Assembling  Electronic  Parts 


•  This  Niagara 
"Controlled  Humidity” 
method  gives  you  the 
MOST  EFFECTIVE  Air 
Conditioning  because 
its  cooling  and  heating 
functions  are  made  com¬ 
pletely  separate  from 
adding  or  taking  away 
moisture.  This  assures 
you  always  a  precise  re¬ 
sult.  No  moisture  sensi¬ 
tive  instruments  are 
needed. 

MOST  FLEXIBLE.  You 

can  reach  and  hold  any 
condition  in  response 
to  instrument  settings, 
or  vary  it  as  you  wish. 


Packaging  Food  Products 


Drying  Industrial  Material 


EASIEST  TO  TAKE  CARE  OF.  The  machine  is  access¬ 
ible,  the  control  circuits  are  simple  and  easy  to  operate, 
and  there  are  no  solids,  salts  or  solutions  to  be  handled. 

MOST  COMPACT.  It  does  a  very  large  amount  of  work 
in  a  small  space. 


INEXPENSIVE  TO  OPERATE.  At  normal  atmospheric 
temperatures  (unlike  systems  that  use  refrigeration  to 
dehumidify)  it  needs  no  summer  re-heat. 


Write  for  Bulletins  112  and  122 


NIAGARA  BLOWER  COMPANY 


Dept.  HV,  405  Lexington  Ave.  New  York  17,  N.  Y. 

Niagara  District  Engineers  in  Principal  Cities  of  17.  S.  and  Canada 


News  of  the  Month 

75TH  YEAR 

{Continued  from  page  132) 


MANUFACTURED  BY 

j.  eo.e 

126  LIBERTY  ST..  NEW  YORK. 

CHICAGO,  96  Lake  Street. 
CtNCtNNA  TL  126  E.  Pearl  St 
BOSTON.  94  Pearl  Street. 


t  ^eoTR/CMOToaSr 


i^tiTSit  MOTORS. 


SOlLtRS,  et. 


Cover  of  catalog  of  Wing  products  issued  in  1 880.  Inset  shows 
L.  J.  Wing,  founder. 


development  and  construction  of  propeller  type  disc  fans 
which  were  used  for  ventilation,  drying,  etc.  These  were 
driven  in  several  ways,  first  by  pulleys  from  line  shaft¬ 
ing,  and,  as  development  progressed,  by  individual  steam 
engines,  first  by  belt  and  later  by  direct  connection  and 
also  by  gas  engines  and  by  electric  motors,  most  of  which 
were  largely  designed  and  manufactured  complete  by  the 
Wing  company  in  its  own  shops. 

•  TURBINE  DRIVE. — In  1905  the  first  individual  steam 
turbine  driven  fan  was  introduced  by  Wing  to  furnish 
forced  draft  for  boiler  furnaces.  This  product  was  the  first 
of  its  kind  in  the  world.  It  had  an  important  effect  in 
creating  a  new  conception  of  how  forced  draft  should  be 
applied  in  a  power  plant.  Previously  most  installations 
consisted  of  a  single  system  for  all  boilers.  Today,  as  a 
result  of  the  individual  idea  as  expressed  by  introduction 
of  the  turbo-blower,  hardly  a  modern  plant  is  erected  that 
does  not  provide  a  blower  for  each  boiler. 

{Continued  on  page  1361 
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the  "Perfect  Cap  ' 
for  Chimneys,  Flues,  Ventilators 

ELIMINATES  DRAFT  TROUBLES  caused 

by  downdrafts,  backdrafts,  pilot  blowouts,  condensa¬ 
tion.  Acts  as  spark  arrester.  Creates  even  stack  tem¬ 
perature.  Improves  combustion  and  cuts  fuel  costs. 
Will  not  freeze  shut  or  soot  up.  Field  tested  four  years 
in  ail  kinds  of  weather,  in  every  part  of  the  country, 
wHh  all  types  of  units.  Improved  features  give  long 
life.  Available  in  galvanized  steel  or  aluminum  in  all 
popular  stack  sizes. 

Sell  DRAFT  KINS  on  new  and  old  equipment  installa¬ 
tions.  Improves  appearance  and  efficiency  of  chim¬ 
neys  or  ventilators.  Eliminates  need  for  tall  flues  and 
dangerous  guy  wires. 

Contact  your  favorite  Distributor,  or  write  to: 

A.  R.  WOOD  MANUFACTURING  CO. 

Box  HV97.  Luverne,  Minnesota 


when  and  where  you  need 
it  —  at  the  flip  of  a 
switch. 


C  AWB  ox  lx**  initial  cost,  simple 
installation  and  efficient 


installation  and  efficient 
operation. 


BU  lAV  automatic  controls 
I  and  yurs  of  dependable 


and  yurs  of  dependable 
performance. 


DIRfCT  FIHBD  HEATEKS 
Gas.  Oil.  Cool  or  Dual  Gas  and  Oil 

Arthur  A.  Olson  A  CornfMiny 
Canfloie.  Ohio 


Write  for  bulletin  and  engineering  data  sheet 


WRITE  FOR 
BULLETIN  PH 
TODAY. 


Milliai 


ta  Syc 


THE  BEST  GAUGE  FOR: 

Commercial  and  Industrial  Fuel  Oil 
Storage  Tanks 

Domestic  Installations  with  Buried  Tanks 

Storage  Tanks  for  other  Industrial  Liq¬ 
uids— gasoline,  solvents,  acids,  etc. 

HERE’S  WHY: 

Con  be  installed  on  tanks  above  or  be¬ 
low  the  ground  and  up  to  Va  of  a 
mile  away. 

No  troublesome  moving  parts— oper¬ 
ates  on  the  principle  of  the  U-tube. 
Simple,  dependable  and  accurate. 

Large,  easy-to-read  vertical  scale  gives 
tank  contents  at  a  glance.  Scales 
are  easily  changed  for  different 
liquids. 

Easy  to  install— the  tank  assembly  for 
the  gauge  can  be  installed  when 
the  tank  is  empty  or  when  contain¬ 
ing  liquid.  It  can  also  be  installed 
separately  to  complete  the  tank 
work.  The  gauge  can  be  connected 
any  time  later.  Only  one  simple  con¬ 
nection  to  tighten. 


FOR  TANKS  20  INCHES 
TO  SO  FEET  DEEP. 


LIQUIDEPTH  INDICATORS,  INC 

43-22  TENTH  STREET 
LONG  ISLAND  CITY  1,  N.  Y. 
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ANY  AIR  . . .  ANYWHERE  . . .  foul  or 
moist,  stale  or  dry,  smoky  or  gaseous  . . . 
it’s  up  and  out  quickly  with  a  Muckle 
Vent.  Proven,  tested  performance  of 
Muckle  Vents  guarantees  superior  ef¬ 
ficiency  on  any  building,  new  or  old, 
under  any  conditions.  Architects,  de¬ 
signers  and  builders  who  compare  - 
specify  reliable  Muckle  Vents. 

For  greater  working  efficiency  or  con¬ 
trolled  customer  comfort  .  .  .  you  can 
depend  on  Muckle  Vents.  Streamlined, 
propeller  driven,  roof  mounted  .  .  . 
motor  out  of  air  stream  . . .  easy  to  install 
.  .  .  available  in  15  sizes  from  254  CFM 
to  10280  CFM. 


SCHOOLS 


Muckle  Vents  are  especially  de< 
signed  for  maximum  operating 
efficiency  in  removing  _ 

V  moisture)  filled  air 


FOOD  PROCESS- 


OWATONNA  3.  MINNESOTA 


News  of  fhe  Month 

75TH  YEAR 

(Continued  from  page  134) 

The  introduction  of  the  turbine  blower  had  another 
important  effect.  It  represented  the  first  development  of 
the  propeller  type  fan  for  delivery  of  air  against  high 
static  pressure — in  other  words,  a  “pressure  type”  fan. 

In  1917  the  Wing  Co.,  through  the  direct  efforts  of  its 
present  president,  Harry  S.  Wheller,  first  introduced  the 
use  of  the  modern  pressure  type  propeller  fan  to  the 
United  States  Navy  and  an  original  installation  was  made 
on  the  U.  S.  S.  Kimberley,  then  building  in  the  Boston 
Navy  Yard. 

Immediately  following  this  installation  at  the  close  of 
World  War  I,  over  200  ships  were  similarly  equipped  by 
the  Navy  with  this  type  of  fan.  From  then  on  its  use 
was  extended  through  progressive  improvements  so  that 
today  approximately  90%  of  all  Navy  fans  are  of  this 
type. 

•  UNIT  HEATER. — In  1920  another  basic  product  was 
developed  by  the  company,  in  the  form  of  the  lightweight, 
overhead  -  suspended  and 
downward  discharge  unit 
heater.  Many  older  plants, 
since  the  original  Wing 
product  was  introduced, 
have  been  revamped  and 
modernized  to  take  ad¬ 
vantage  of  the  added  com¬ 
fort  and  important  fuel 
savings  resulting  from  use 
of  this  type  of  unit.  An  ex¬ 
clusive  refinement  of  the 
lightweight  overhead  unit 
heater,  which  was  the  in¬ 
vention  of  H.  S.  Wheller, 
was  his  further  invention 
of  the  revolving  discharge 
outlet,  which  has  resulted 
in  two  great  improvements,  the  uniform  distribution  of 
the  heated  air  to  all  parts  of  the  working  area  and  the 
improved  working  atmosphere  provided  by  the  gentle  air 
movement. 

The  present  officers  of  the  company  are  Harry  S.  Whel¬ 
ler,  president  and  general  manager,  Walter  W.  Wilson, 
vice  president  and  treasurer,  and  Charles  H.  Smith,  vice 
president  and  secretary. 

In  1902  Mr.  Wheller,  the  present  head  of  the  company, 
joined  the  then  small  company  headed  by  its  inventor- 
founder  and  was  closely  associated  with  Mr.  Wing  up  to 
the  time  of  his  death.  Mr.  Wheller  has  served  in  various 
executive  capacities  and  was  elected  president  and  general 
manager  in  1943. 

Mr.  Wilson  joined  the  company  in  1910  and  after  serv¬ 
ing  a  number  of  years  as  secretary  and  treasurer,  in 
1943  became  vice  president  and  treasurer. 

Mr.  Smith  joined  the  Wing  company  in  1920,  and  as 
sales  engineer,  was  responsible  for  much  of  the  develop¬ 
ment  of  the  combustion  equipment  manufactured  by  the 
company.  He  was  elected  secretary  in  1943  and  vice  presi¬ 
dent  in  1952. 

Wing  products  comprise  unit  heaters,  steam,  gas  or 
(Continued  on  page  138) 
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AIR  FILTER 

GAGE 


Determines  exact  filter  efficiency  the 
only  practical  and  economical  way — 
via  pressure  drop.  Dwyer’s  low  first  cost 
is  repaid  over  and  over  thru  savings  in 
replacement  and  service  time,  plus 
maintained  optimum  filter  efficiency. 

Break-proof  plastic  construction,  life¬ 
long  accuracy,  simple  installation,  no 
moving  parts  to  ever  wear  out  or  get 
out  of  adjustment.  Six  different  scales. 
A  complete  unit  with  all  necessary 
tubing,  fittings,  etc. 


4" 

A  constant 
visual 
check  of 
filter 

efficiency 
on  ANY 
system 
★ 


PALMER 


mercury  actuated  Dial  Thermometers 
now  in  three  types  to  suit  any  requirements 


News  of  the  Month 


N€W!  DURO 


[  MElWr  mg  1 


makes  quality  flexible  ducts  up 
to  lU  faster  than  old  methods 


pre^0ssembM  for  you 
metoi  to  faMe  io  metoif 


ONE-PIECE  FABRIC 
AND  MCTAL  DUCT 
CONNECTOR 

•  Ftr  ytiir  protection,  exclusive 
"Deuble-Lec"  metel-to*fabric 

seen 

•  Fastest,  simplest  money-saving 
way  to  fabricate  flexible  duct 
connectors 

•  Wide  metal  edges  ample  to  form 
all  types  of  joints  (clinch,  flange, 
slip,  etc.) 

•  Finest  engineer-approved  mate- 
ri^s  used  throughout 

•  Required  flat  lengths  quickly 
pulled  from  Dispens-o-Fiat  carton. 
(Packed  in  1(X)  ft.  rolls) 

•  Stops  vibration  noise  in  furnaces 
•  blowers  •  air  conditioners  • 
attic  fans,  etc. 

•  Duro  Stapler  eliminates  costly 
sewing  of  fabric 

•  Available  in  U.L  approved  Canvas, 
Asbestos,  Neoprened  Fiberglas 

Wrif  for  DURO  METAL-FAB 

Samplos  and  Litoraturo. 


Typical  types  of 
connector  made 
with  DURO 
METAL-FAB 


DURO-DYNE 

CORPORATION 


tool  Third  Av.,N#w  Hyde  Fork,  lu  I.,  M.  Y. 


75TH  YEAR 

{Continued  from  page  136) 


Eight  84-inch  Wingfoil  fans  ot  N.A.C.A.  Lewis  Flight  Pro¬ 
pulsion  Loborotory,  Cleveland,  Ohio.  Each  fan  has  a  capacity  of 
75,000  cfm  forword  flow  at  6-inch  static  pressure  and  52,550 
cfm  reverse  flow  ot  3 Vi-inch  static  pressure. 


electric  types,  with  fixed  or  revolving  discharge  outlets; 
fresh  air  supply  heaters;  door  heaters;  forced  draft  fans 
and  blowers;  draft  inducers;  auxiliary  steam  turbines; 
elbow,  straight  line  and  vane-axial  duct  fans;  ventilating 
fans  for  industrial  and  marine  applications;  and  indus¬ 
trial  fog  eliminators.  The  company  has  the  rather  unique 
record  of  having  originated  and  pioneered  everything  that 
it  manufactures. 


ELMER  R.  KAISER 


joins  ASHVE  as  director  of  research. 


The  appointment  of  Elmer  R.  Kaiser,  Columbus,  Ohio, 
as  the  new  director  of  research  for  the  American  Society 
of  Heating  and  Ventilating  Engineers  has  been  an¬ 
nounced. 

Mr.  Kaiser  was  appointed  to  the  post  by  the  ASHVE 
Council  and  will  assume  his  new  duties  at  the  Society 
Research  Laboratory,  7218  Euclid  Avenue,  Cleveland, 
Ohio,  about  September  1st. 

Since  his  graduation  from  the  University  of  Wisconsin 
with  a  B.S.  and  M.S.  in  Mechanical 
Engineering  in  1934,  he  has  been  ac¬ 
tively  engaged  in  research  work  par¬ 
ticularly  in  the  field  of  fuels,  during 
the  past  20  years,  he  has  served  on 
the  staff  of  Battelle  Memorial  Insti¬ 
tute,  and  with  Bituminous  Coal  Re¬ 
search  as  assistant  to  the  president, 
assistant  director  of  research,  general 
manager  of  B,  C.  R.  Products,  Inc., 
and  associate  director  of  research  in 
charge  of  the  B,  C.  R.  Laboratory  at 
Columbus. 

Mr.  Kaiser  was  born  in  New  Holstein,  Wis.,  in  1909 
and  attended  the  University  of  Wisconsin  and  was  a  pupil 
of  the  late  Professor  Gustus  L.  Larson,  past  president  of 
{Continued  on  page  140) 
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Fluid  Flow  THEORY  .  .  .  plus 
Practical  METHODS  and  FORMULAS 
Plus  Detailed,  Worked-Out  EXAMPLES 


by 

Clifford  H.  McClain 
Industrial  Consuffanf 

Clarifies  the  handling 
of  problems  involving 
the  flow  of  liquids  and 
gases  through  pipes  and 
ducts.  In  simple  lan¬ 
guage,  it  explains  the 
fundamental  processes 
involved,  and  shows  in 
detail  the  derivation 
and  use  of  all  formulas. 

Since  problems  in¬ 
volving  force  require 
dimensional  expression, 
this  book  places  em¬ 
phasis  on  the  theory 
and  practice  of  fluid 
flow  from  a  dimensional 
standpoint,  and  the  im¬ 
portance  of  maintain¬ 
ing  consistent  expres¬ 
sion  of  dimensional  re¬ 
lationships  in  solving 
problems. 

FLUID  FLOW  IN  PIPES  shows 
how  to  handle  viscosity,  friction, 
turbulence,  head  and  other  factors, 
and  illustrates  the  overall  influence  of  each.  The  author  gives 
particular  attention  to  the  theory,  measurement  and  dimen¬ 
sions  of  viscosity.  The  relationship  between  various  methods 
of  measuring  viscosity,  and  the  units  of  evaluation,  are  care¬ 
fully  explained. 


The  conditions  of  turbulence  and  streamline  flow  as  they 
affect  problems  in  friction  and  energy  balance  are  discussed 
fully.  Consistency  in  the  evaluation  of  such  factors  as  the 
Reynolds  number  is  emphasized.  Empirical  formulas  used  in 
flow  calculations  are  presented  with  a  discussion  of  the  physi¬ 
cal  basis  of  such  formulas.  Throughout  the  book,  applications 
of  the  principles  to  problems  in  piping  are  presented  with 
worked-out  examples. 


128  Pages  9  Tables  18  Illustrations 


SOI/£R/Mlli  7ondenser^ 


Water  supply  for  air  conditioning  can  cause 
you  a  lot  of  trouble.  When  there’s  a  shortage; 
when  rates  are  expensive  or  when  sewage  and 
piping  are  impractical — wafer  becomes  a  rea/ 
headache! 

That’s  when  engineers  and  contractors  alike 
turn  to  Governair  Evaporative  Condensers! 

Governair  Evaporative  Condensers  eliminate 
waste-water  disposal  problems  and  pumping 
costs.  And  they’re  engineered  to  give  maxi- 


.00 

postpaid 
in  U.  S. 


mum  efficiency  and  performance  at  a  reason¬ 
able  cost.  Available  in  sizes  from  3  to  100  tons. 


. ORDER  FORM - 

The  Industrial  Press,  148  Lafayette  St.,  New  York  13,  N.  Y. 


Choose  a  Governair  Evaporative  Condenser 
and  there’s  no  need  for  aspirin!  GOVERNAIR 
CORPORATION,  513  N.  BLACKWELDER, 


Please  send  me _ copies  of  FLUID  FLOW  IN  PIPES  at  $300  each. 


OKLAHOMA  CITY,  OKLA. 


□  I  encltse  Firm  □  I  eneleti  $ .  in  □  Send  boek  postpaid.  I  will 

Parthase  Order.  full  payment.  (Money  will  pay  within  5  days  if  I  keep 

be  refunded  if  you  are  net  the  book, 

satisfied.)  □  Bill  me.  □Bill  eempany. 


Name _ 

Company  _ 

Street  and  No.  _ 

City - Zone _ State _ 

Home  Address _ _ _ 

(Please  fill  in  if  you  want  boek  sent  to  your  heme.) 

City - Zoni _ State _ 

*For  Canada  or  Overseas,  add  71  cents  postape  for  each  boek. 
_ _ _ HAV  «/54 
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HEAT  EXCHANGERS 


Desigaed  for  maximum  operating  efficiency 
and  rapid  heat  transfer. 

Built  for  optimum  performance  and  life  .  .  . 
expanded  joints,  electronically  rolled,  free 
of  rubbing,  noise  or  wear. 

Engineered  to  suit  your  requirements  by 
experienced  Taco  Field  Engineers  .  .  .  who 
help  you  select  exactly  the  right  heat  ex¬ 
changer  for  your  job  from  the  wide  range 
of  units  made  by  Taco. 


for  cempfotc  ififormation,  write  tor  "Taco  Heators"  catalog 
containing  Taco's  "pin-point"  Selection  Charts. 


TACO  HEATERS  INCORPORATED 
1160  Cranston  Street 
Cranston  9,  R.  I. 


Grculacing  Pumps 


Tank  Heating  Units 


Goadensate  Coolers 
CoaTCfters 


Fuel  Oil  Heaters  Chillers  ^ 

Oil  Coolers 

Rediation  Heaters  ^  ■! 

Water  Heaters 

■  a  1 1 1 1 1 


E.  R.  KAISER 

{Continued  from  page  138) 

the  society.  He  is  a  licensed  professional  engineer  in  the 
State  of  Ohio  and  the  Commonwealth  of  Pennsylvania 
and  is  a  member  of  the  honorary  fraternities,  Tau  Beta 
Pi,  Pi  Tau  Sigma,  and  Phi  Eta  Sigma. 

In  his  professional  work,  Mr.  Kaiser  has  had  wide  ad¬ 
ministrative  experience,  the  planning  and  supervision  of 
important  research  programs  and  has  written  extensively 
on  subjects  dealing  with  combustion,  heat  generating 
equipment,  air  pollution  and  utilization  of  coal. 

Mr.  Kaiser  holds  membership  in  A.S.M.E.,  A.I.M.E. 
and  has  served  as  chairman  or  member  of  A.S.M.E.  Fuels 
Division,  A.I.M.E.  Committee  on  Research,  the  A.I.M.E,- 
A.S.M.E.  Joint  Fuels  Conference,  A.S.M.E.  Power  Test 
Code  Committee  16,  A.S.M.E.  Columbus  Section  Execu¬ 
tive  Committee,  Air  Pollution  Control  Association  and  he 
is  also  a  trustee  of  the  Central  Ohio  Technical  Foundation. 


INSTRUMENTATION 

for  industrial  hygiene  is  reviewed  at  symposium  and 

exhibition  at  Ann  Arbor. 

The  University  of  Michigan’s  Symposium  on  Instru¬ 
mentation  for  Industrial  Hygiene,  held  May  24-27  at 
Ann  Arbor,  was  attended  by  more  than  six  hundred 
registrants,  including  manufacturer’s  technical  repre¬ 
sentatives  and  30  speakers.  The  event  was  co-sponsored 
by  the  University’s  Institute  of  Industrial  Health  and 
School  of  Public  Health.  Over  one-hundred  exhibitors 
included  both  manufacturers  and  industrial  hygienists 
displaying  their  own  devices. 

•  INSTRUMENTS. — Typical  of  the  ingenuity  shown  in 
modern  developments  among  these  instruments  was  one 
which  permits  the  reading  of  dust  concentrations  of  an 
airstream  directly  on  a  calibrated  dial.  As  particle  size 
is  important  to  dust  exposure  evaluations,  the  instrument 
goes  even  further  and  can  be  set  to  give  dust  particle 
counts  above  selected  niinimum  sizes. 

Devised  by  the  industrial  hygienists  themselves  were 
such  devices  as  an  apparatus  for  collecting  and  analyzing 
halogenated  hydro-carbon  vapor  from  a  dozen  different 
locations.  Another  instrument  provides  a  means  of  pre¬ 
paring  known  concentrations  of  solvent  vapor  in  air  in 
which  weighed  ampoules  of  the  solvent  inside  a  glass 
tube  were  smashed  by  a  steel  ball  raised  by  means  of 
a  magnet.  Other  instruments  ranged  from  automatic 
air  samplers  and  recorders  to  an  automatic  evaporator 
for  solutions  of  radio-active  materials. 

•  PURPOSE. — The  Symposium  fulfilled  a  threefold  pur¬ 
pose:  bringing  the,  registrants  up-to-date  on  instrumenta¬ 
tion  in  this  field ;  informing  manufacturers  what  is 
needed  by  users;  providing  material  for  an  Encyclo¬ 
pedia  on  Instrumentation  for  Industrial  Hygiene,  which 
is  now  under  preparation  and  will  be  available  in  the 
near  future. 
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PIPING  AND  PLUMBING 

{Concluded  from  page  98) 

of  its  diameter  and  depth,  every  precaution  should  be 
taken  in  design  and  construction  to  prevent  structural 
failure.  In  addition,  as  mentioned  earlier,  the  dry  well 
should  be  located  above  the  mean  high  level  of  the  ground 
water  table.  A  typical  dry  well  installation  is  illustrated. 

The  dry  well  used  as  an  example  in  Fig.  2,  is  of  the 
reinforced  pre-cast  concrete  type.  The  space  around  the 
dry  well  has  been  filled  with  crushed  stone  for  the  fol¬ 
lowing  reasons. 

( 1 )  Crushed  stone  allows  f(»r  free  and  easy  drainage. 

(2)  Soot  and  other  matter  that  settles  on  the  roof  of  a 
building  in  dry  weather  is  washed  into  the  dry 
well  during  a  storm  where  it  will  in  time,  form  an 
impervious  layer  on  the  surface  of  the  close 
grained  earth  in  contact  with  the  exterior  of  the 
drainage  slots,  thus  greatly  reducing  the  effective 
rate  of  drainage.  The  crushed  stone  will  prevent 
this  action,  by  allowing  the  small  particles  of  for¬ 
eign  matter  to  disperse.  Normally  years  will  elapse 
before  a  sufficient  accumulation  of  silt  could  retard 
the  drainage. 

These  points  when  considered  during  the  design  period, 
will  assure  a  dry  well  system  of  adequate  size  and  com¬ 
plete  fulfillment  of  efficiency  in  function.  The  same  con¬ 
siderations  may  also  be  applied  to  existing  dry  wells  in 
order  to  increase  their  drainage  capacity.  When  the 
drainage  capacity  of  a  dry  well  that  has  been  in  operation 
for  a  number  of  years  becomes  troublesome,  it  is  reason¬ 
able  to  assume  that  the  porous  quality  of  the  soil  imme¬ 
diately  surrounding  the  dry  well  has  become  clogged  with 
impervious  foreign  matter.  To  correct  this  condition,  it 
is  necessary  to  dig  out  this  earth  and  replace  it  with  fresh 
sand  or  gravel,  and  crushed  stone  in  a  manner  shown  in 
Fig.  2,  and  the  dry  well,  will  again  function  properly. 

EXPERIENCE  IS  MY  CLASSROOM 

{Concluded  from  page  126) 

sirable  automatic  devices  act  on  the  dip  of  wave  with 
unclean  water  and  lowered  water  level  due  to  non-equal¬ 
ization.  Obviously,  the  water  should  be  maintained  clean. 

Any  boiler  with  a  revertible  flue  may  collect  cold  air 
during  off-boiler  periods.  This  affects  the  oil  burner  when 
it  first  comes  on  and  since  it  is  more  difficult  for  the  chim¬ 
ney  draft  to  pull  through  such  downward  flues,  the  draft 
may  favor  the  down  flue  of  one  boiler  over  that  of  the 
other.  Sometimes  the  check  valve  on  a  pump  discharge 
will  slowly  leak  backward  while  the  pump  is  stopped. 
Float  regulation  will  then  cause  frequent  starting  of  the 
pump,  usually  a  sure  indication  of  such  leakage,  and,  of 
course,  this  makes  a  lowered  water  level  within  the  boiler. 
The  importance  of  direct  connections  may  be  better  ap¬ 
preciated  when  one  reflects  that  water  levels  in  the  several 
sections  of  a  cast  iron  boiler  are  not  uniform,  even 
though  these  sections  are  connected  top  and  bottom  with 
large  nipple  ports.  Some  sections  will  be  more  active  in 
circulation  and  evaporation,  most  likely  those  receiving 
radiant  energy  from  the  fire,  or  the  hottest  gases.  Again 
it  may  be  where  gases  are  constricted  to  make  most  inti¬ 
mate  contact  with  water  backed  surfaces,  or  where  most 
of  the  heating  surface  lies,  as  in  a  rear  section. 


INSTALL  BURT  F.E.F. 
POWER  VENTILATORS 

For  fast,  localized  removal  of  high  heat,  smoke, 
fumes  and  dust,  the  Burt  F.E.F.  (Free  Exhaust 
Fan)  Ventilator  does  an  outstanding  job.  Its  abso¬ 
lute  free  opening  channels  air  vertically  upward 
at  high  velocity.  Its  specially  designed  Burt  Axial 
Flow  Fan  provides  a  high  volume  of  air  delivery 
with  efficiency  and  economy.  Seven  sizes  and 
seventeen  motors  provide  wide  flexibility.  See 
Sweet's  for  Burt  F.E.F.  data  or  write  for  Bulletin 
SPY- 1 8. 

FIN  A  6RAVITY  VENTILATORS  •  LOUVERS  •  SHEET  METAL  SPECIALTIES 


BuTT 


Manufacturing  Company 


49  E.  South  Street  Akron  1L  Ohio 

Member  Power  Fan  Mannfaetnrers  Asseeiatiee 
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V’«P''Uf  I 


See  how 
inconspicuously 


'liivr  I  \ 

Uniimfted  air  distribiition 
provided  by  siender 


continuous  diffusers 
...another  AGITAIR  first! 

Sitripline  diffusers  offer  complete  application 
versatility.  They  are  ideal  for  installation 
in  shallow  lighting  coves... window  stools  for 
air  curtaining  of  glass  windows  or  exposed 
wall  areas. ..side  of  furred  beams... 
or  as  a  decorative  border  blanketing  the 
entire  area  with  noiseless,  draftless  air 
distribution.  Custom  built  with  AGITAIR's 
patented  diffusing  vanes,  Stripline  diffusers 
create  maximum  mixing  and  aspiration... 
quick  temperature  equalization  and  correct  air 
distribution  over  any  desired  length. 

Write  far  yaur  free  capy  af 
Catalac  S-100  teday. 


AIR  DEVICES  INC. 

185  Madison  Avenue,  New  York  16,  N.  Y. 

AIR  DIFFUSERS  •  FILTERS  •  EXHAUSTERS 


ABSTRACTS  AND  REVIEWS 

Publications  abstracted  in  this  department 
should  be  ordered  direct  from  publisher. 

NEW  YORK  STATE  CODE  MANUAL 

The  New  York  State  Building  Code  Commission  has 
published  the  second  edition  of  its  Code  Manual,  a  308- 
page  illustrated  handbook  on  construction  standards.  The 
manual  is  designed  to  assist  architects,  engineers,  build¬ 
ers,  and  building  officials  in  the  application  of  the  per¬ 
formance  requirements  of  the  State  Building  Construction 
Code  relating  to  one-  and  two-family  dwellings  and  mul¬ 
tiple  dwellings. 

The  manual  describes — through  text,  tables,  and  illus¬ 
trations — methods  and  materials  acceptable  as  meeting 
the  requirements  of  the  state  code,  without  prescribing 
their  use.  All  techniques,  equipment  and  products  meeting 
the  performance  requirements  of  the  code  are  acceptable 
under  the  law,  whether  or  not  they  are  described  or  illus¬ 
trated  in  the  manual. 

The  content  and  scope  of  the  new  manual  have  been 
enlarged  from  the  first  edition  published  two  years  ago. 
It  is  divided  into  five  parts  corresponding  to  the  major 
divisions  of  the  code.  These  are  general  provisions,  space 
standards,  structural  standards,  fire-safety  standards,  and 
equipment  standards. 

Such  subjects  as  the  following  are  dealt  with:  plumb¬ 
ing,  heating,  building  height  and  fire  areas,  yards  and 
courts,  soil  bearing  values,  protection  against  ground 
water  and  termites,  distance  separations,  construction 
limitations,  fire  separations,  electrical  wiring  and  equip¬ 
ment,  and  fire  alarm  systems. 

Code  Manual  for  the  State  Building  Construction  Code. 
Hard  cover  with  ring  binder,  x  11  inches,  308  pages. 
Published  by  the  State  Building  Code  Commission,  1740 
Broadway,  New  York  19,  N.  Y.  Price,  $3. 

•  •  • 


DICTIONARY  OF  BUSINESS  AND  INDUSTRY 

Something  new  in  the  family  of  dictionaries  is  The 
Dictionary  of  Business  and  Industry,  edited  by  Robert  J. 
Schwartz,  which  contains  definitions  of  45,000  business, 
trade,  industrial  and  legal  terms. 

In  compiling  the  book,  each  of  the  1100  business  asso¬ 
ciations  in  the  United  States  was  requested  to  supply  the 
terms  used  in  their  fields,  and  assistance  was  also  ob¬ 
tained  from  important  men  in  the  various  professions  and 
in  government  service..  From  the  large  amount  of  informa¬ 
tion  collected,  the  terms  in  general  use  were  eliminated 
and  many  definitions  repharased.  As  the  result  of  this  ex¬ 
tensive  task,  there  is  now  available  a  dictionary  that  lists 
words  used  in  business  and  industry  that  are  not  found 
in  ordinary  dictionaries.  It  is  a  book  that  should  prove  to 
be  a  valuable  reference  volume  to  be  kept  handy  for  use 
by  men  in  business  and  industry. 

The  Dictionary  of  Business  and  Industry,  edited  by 
R.  J.  Schwartz.  Cloth  bound,  5^2  ^  inches,  561  pages. 
Published  by  B.  C.  Forbes  &  Sons  Publishing  Company, 
80  Fifth  Avenue,  New  York  11,  N.  Y.  Price,  $7.95  and 
with  thumb  index,  $8.95. 
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Ratings  for  Baseboard  and  C.  I.  Boilers — The  sixth 
edition  of  I-B-R  Ratings  contains  all  I-B-R  ratings  in 
effect  on  April  1,  1954,  for  boilers  and  baseboards  of  all 
types  currently  being  produced.  This  edition  lists  ratings 
for  boilers  made  by  25  American  and  Canadian  manufac¬ 
turers,  and  ratings  for  baseboards  of  all  types  made  by 
26  manufacturers.  The  I-B-R  Code  specifies  the  rigid  con¬ 
ditions  under  which  tests  must  be  conducted.  The  Insti¬ 
tute  of  Boiler  and  Radiator  Manufacturers,  60  E.  42nd 
St.,  New  York  17,  N.  Y.  Price,  75  cents. 

Sheet  Metal  Weight  Calculator — A  slide-type  calcu¬ 
lator  for  determining  the  weight  of  sheet  metal  has  been 
developed.  Weights  can  be  quickly  determined  for  many 
types  of  special  and  commodity  steel  sheets,  including 
coated  and  uncoated  grades,  stainless  steel  sheets  and 
plates,  and  the  commonly  used  non-ferrous  metals.  On 
the  reverse  side  of  this  calculator  is  a  gage,  weight  and 
thickness  table  for  stainless  steel  and  hot  and  cold  rolled 
mild  steel  sheets,  strips  and  plates.  Marketing  Service  De¬ 
partment,  Armco  Steel  Corporation,  Middletown,  Ohio. 
Price,  50  cents. 

Dust  Fall  Measurements — A  paper  on  Variables  in 
Monthly  Dust  Fall  Measurements  by  J.  D.  Sensenbaugh 
and  W.  C.  L.  Hemeon  was  presented  at  the  annual  meeting 
of  the  American  Society  for  Testing  Materials.  This  paper 
discusses  monthly  dust  fall  measurements  by  the  open- jar 
method,  location  of  jar  stations  and  the  treatment  of  data. 
Free  copies  are  available  by  writing  to;  Industrial  Hygiene 
Foundation,  Mellon  Instiute,  4400  Fifth  Avenue,  Pitts¬ 
burgh  1.3,  Pa. 

Building  Construction  and  Maintenance  Bibliography 
— This  bibliography  lists  title  of  papers  dealing  with  the 
practical  aspects  of  building  construction  and  also  some 
papers  of  a  more  technical  nature.  A  few  ASA  and  ASTM 
standards  are  also  listed.  This  Report  140  on  Selected 
Bibliography  on  Building  Construction  and  Maintenance 
lists  the  government  publications  that  are  free  and  those 
which  are  sold  by  the  Government  Printing  Ofl&ce,  Wash¬ 
ington  25,  D.  C.  Price,  30  cents. 

Sampler  for  Hydrogen  Sulfide — J.  D.  Sensenbaugh 
and  W.  C.  L.  Hemeon  have  prepared  a  paper  on  a  Low- 
Cost  Sampler  for  Measurement  of  Low  Concentration  of 
Hydrogen  Sulfide.  It  describes  the  instrument  and  dis¬ 
cusses  its  use.  For  a  copy  of  this,  write  to:  Industrial 
Hygiene  Foundation,  Mellon  Institute,  4400  Fifth  Avenue, 
Pittsburgh  13,  Pa. 

Gas  Utilization — A  spiral-bound  69-page  booklet  on 
Data  Book  on  Gas  Utilization  has  been  issued  by  the  Pa¬ 
cific  Coast  Gas  Association  to  be  of  value  to  architects, 
engineers,  contractors  and  builders.  Much  of  the  data 
presented  are  from  the  American  Gas  Association.  Cov¬ 
ered  in  this  book  are  design  of  gas  piping,  gas  vents  and 
vent  connectors,  domestic  water  heating,  incinerators,  gas 
refrigerators,  gas  ranges,  commercial  water  heating,  warm 
air  house  heating,  steam  and  hot  water  heating  systems, 
and  associated  subjects.  Pacific  Coast  Gas  Association,  2 
Pine  Street,  San  Francisco,  California.  Price,  $1.00. 


you’re  fishing  X 
for  higher  fiitering 
efficiency,  AGITAIR  J 
FM  AIR  FILTERS  are 
your  best  catch! 


High  velocity 
highest  efficiency. 


Cuts  installation  and 
maintenance  costs 


Larger  capacity  ' 
...longer  life 


Designed  for  an  approach  velocity  of  530  fpm 
over  the  net  media  area,  the  high  filtering 
efficiency  of  the  AGITAIR  FM  increases  as  the 
dust  load  is  applied.  You  save  V5  in  space 
required,  in  number  of  units  to  be  installed 
and  serviced.  Very  large  dust-holding 
capacity  of  AGITAIR  FM  assures  longer  service 
periods,  fevrer  cleanings  per  year,  lower 
service  charges.  No  exposed  wire  ends  to 
cut  or  damage  hands  of  service 
operators.  Compare. 


Send  today  for  ^ 
Cost  Comparison  Chart. 


185  Madison  Avenue,  New  York  16,  N.  Y. 


FILTERS  •  AIR  DIFFUSERS  •  EXHAUSTERS 
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A  Brand  New  Profit-Maker 
for  Heating  Contractors 


THERMOBLOC 

TYPE  AF 

2  MILLION  BJU 

DIRECT-FIRED  HEATER 

•  E9sti  to  Sell  •  Bosg  to  Instoll 
•  Quick  Pfofits 

Check  these  fast  selling  features!  Easy  to  install. 
Occupies  comparatively  small  space  .  .  .  heats 
up  to  approximately  24,000  sq.  ft.  .  .  .  circulates 
an  even  blanket  of  heat  directly  at  working  level 
or  through  air  ducts.  The  new  THERMOBLOC 
Type  AF  is  a  premium  heater  designed  for  un¬ 
limited  industrial  applications! 

No  other  direct-fired  heater  has  THERMO¬ 
BLOC’S  exclusive  design  and  boiler-type  con¬ 
struction  features.  THERMOBLOC  presents  a 
new  concept  of  heat  transfer  efficiency  .  .  .  engi¬ 
neered  and  developed  to  heat  large  open  areas 
in  warehouses,  factories,  commercial  garages,  ma¬ 
chine  shops,,  and  similar  hard-to-heat  buildings. 
THERMOBLOC  is  industry’s  answer  for  low-cost 
and  highly  efficient  heat. 

Send  coupon  for  complete  details  on  how  you 
can  profit  on  your  next  heating  job  by  installing 
THERMOBLOC. 

THERMOBIOC 

DIVISION  OF 

PRAT-DANIEL  CORP. 

28-8  MEADOW  ST.  SOUTH  NORWALK,  CONN. 

r - 1 

I  PRAT-DANIEL  CORP.  | 

I  28-8  Meadow  St.  ■ 

I  South  Norwalk,  Conn.  j 

{  Gentlemen:  j 

I  Pleose  ruth  Bulletin  5/54  on  the  NEW,  EASY-TO-SEll  THERMOBIOC  I 
I  Type  AF  Model  2000.  I  would  like  more  information  on  o  dittributorthip.  I 
I  My  Company  resume  it  enclosed.  ! 


I  Name . Title . «...  ■ 

I  Company . j 

I  Address . | 

I  City . State . .  j 

L - J 


DEGREE  DAYS  FOR  JUNE,  1954 

(A)  Ai’-port  readings;  (C)  city  office  readings; 

(O)  Readings  at  a  point  on  outskirts  of  city. 


Totals  for  the  1953  and  1954  heating  seasons 
will  be  given  on  these  pages  next  month. 


City 

1954  1 

June 

1  1953  1 

Normal 

Abilene,  Texas  (A) . 

0 

0 

0 

Albany,  New  York  (A) . 

35 

47 

50 

Albuquerque,  New  Mexico  (A) 

2 

0 

0 

Alpena,  Michigan  (C) . 

109 

118 

135 

Anaconda,  Montana  (C) .  .  .  . 

377 

328 

251* 

Asheville,  North  Carolina  (C). 

19 

0 

5 

Atlanta,  Georgia  (A) . 

7 

0 

0 

Atlantic  City,  New  Jersey  (C) . 

12 

24 

24 

Augusto,  Georgia  (A) . 

0 

0 

0 

Baltimore,  Maryland  (C) .... 

0 

15 

0 

Billings,  Montano  (A) . 

168 

125 

1  19 

Binghamton,  New  York  (C) .  . 

26 

53 

48 

Birmingham,  Alabama  (A) .  .  . 

3 

0 

0 

Bismarck,  North  Dakota  (A) .  . 

131 

104 

116 

Block  Island,  Rhode  Island  (A) 

67 

72 

96 

Boise,  Idaho  (A) . . 

172 

170 

92 

Boston,  Massachusetts  (A) .  .  . 

61 

32 

42 

Bozeman,  Montono  (C) . 

306 

230 

230* 

Buffalo,  New  York  (A) . 

56 

44 

72 

Burlington,  Iowa  (A) . 

35 

1 

34 

Burlington,  Vermont  (A).  .  .  . 

63 

64 

72 

Butte,  Montano  (C) .  . . 

343 

252 

236* 

Cairo,  Illinois  (C) . 

2 

0 

0 

Charleston,  South  Carolina  (C) 

0 

0 

0 

Charlotte,  North  Carolina  (A) 

1 

0 

0 

Chattanooga,  Tennessee  (A). 

5 

U 

u 

Cheyenne,  Wyoming  (A) .... 

143 

1  1  1 

173 

Chicago,  Illinois  (C) . 

44 

29 

59 

Cincinnati,  Ohio  (C) . .  . 

14 

0 

0 

Cleveland,  Ohio  (A) . 

36 

10 

46 

Columbia,  Missouri  (A) . 

22 

0 

14 

Columbia,  South  Carolina  (C). 

0 

0 

0 

Columbus,  Ohio  (C) . 

23 

4 

22 

Concord,  New  Hampshire  (A) . 

85 

86 

82 

Concordia,  Kansas  (C) .....  . 

26 

6 

20 

Dallas,  Texas  (A) . 

0 

0 

0 

Dayton,  Ohio  (A) . 

32 

3 

39 

Deer  Lodge,  Montano  (C) .... 

337 

282 

235* 

Denver,  Colorodo  (A) . . 

42 

30 

65 

Des  Moines,  Iowa  (A) . 

39 

8 

45 

Detroit,  Michigan  (A) . 

46 

15 

60 

Devils  Lake,  North  Dakota  (C) 

144 

133 

137 

Dodge  City,  Kansas  (A) . 

16 

5 

15 

Dubuque,  lowo  (A) ........ 

51 

21 

76 

Duluth,  Minnesota  (C) . 

180 

214 

200 

Eastport,  Maine  (C) . 

(a) 

238 

288 

Elkins,  West  Virginia  (A) .... 

53 

30 

53 

El  Paso,  Texas  (A) . 

0 

0 

0 

Ely,  Nevada  (A) . 

248 

225 

200 

Erie,  Pennsylvania  (C) . 

(a) 

32 

55 

Escanoba,  Michigan  (C) . 

123 

116 

166 

Evansville,  Indiona  (A) . 

15 

0 

6 

Fargo,  North  Dakota  (A) .... 

75 

102 

101 

Forth  Smith,  Arkonsas  (A) ... 

2 

0 

0 

Fort  Wayne,  Indiano  (A).  .  .  . 

43 

5 

53 

Fort  Worth,  Texas  (A) . 

0 

0 

0 

Fresno,  California  (A) . 

21 

22 

0 

Galveston,  Texas  (C) . 

0 

0 

0 

Grand  Junction,  Colorado  (A) . 

40 

7 

23 

Grand  Rapids,  Michigan  (A) .  . 

62 

16 

79 

Green  Bay,  Wisconsin  (A) .  .  . 

78 

50 

107 

Greensboro,  North  Carolina  (A)  6 

1 

0 

Greenville,  South  Carolina  (A) 

1 

1 

0 

Harrisburg,  Pennsylvania  (A) . 

10 

19 

14 

Hartford,  Connecticut  (A) .  .  . 

21 

34 

31 

Hatteras,  North  Corolina  (C) . 

0 

0 

0 

Havre,  Montono  (C) . 

190 

147 

125 

Helena,  Montana  (A) ....... 

287 

222 

197 

Houston,  Texas  (C) . 

0 

0 

0 

Huron,  South  Dakota  (A) .... 

58 

41 

80 

Indianapolis,  Indiona  (A).  .  .  . 

24 

1 

30 

jackson,  Mississippi  (A) . 

0 

0 

0 

Kansos  City,  Missouri  (A) .  .  . 

10 

0 

8 

Knoxville,  Tennessee  (A).  .  .  . 

7 

0 

0 

La  Crosse,  Wisconsin  (A) .... 

53 

26 

74 

Lander,  Wyoming  (A) ...... 

166 

129 

163 

Lansing,  Michigan  (A) . 

62 

19 

70 

Lewiston,  Maine  (0) . 

126 

58 

45* 

Lincoln,  Nebroska  (C) . 

26 

10 

32 

Little  Rock,  Arkansos  (A) .... 

0 

0 

0 

144 
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City 

1954  1 

June 

r9S3 

1  Normal 

Livingston,  Montana  (C) . 

284 

259 

142* 

Los  Angeles,  California  (C) .  .  . 

9 

26 

19 

Louisville,  Kentucky  (A) . 

12 

0 

5 

Lynchburg,  Virginia  (A) . 

10 

3 

5 

Macon,  Georgia  (A) . 

0 

0 

0 

Modison,  Wisconsin  (C) . 

55 

18 

79 

Marquette,  Michigan  (C) . 

157 

149 

189 

Memphis,  Tennessee  (A) . 

0 

0 

0 

Meridian,  Mississippi  (A) .... 

0 

0 

0 

Milwaukee,  Wisconsin  (A) .... 

69 

57 

109 

Minneapolis,  Minnesota  (A).  .  . 

39 

37 

80 

Moline,  Illinois  (A).. . 

39 

2 

45 

Montgomery,  Alabama  (A) .  .  . 

0 

0 

0 

Nantucket,  Massachusetts  (A) . 

129 

93 

139 

Nashville,  Tennessee  (A) . 

10 

0 

0 

New  Haven,  Connecticut  (A) .  . 

31 

49 

52 

New  Orleans,  Louisiana  (C) .  .  . 

0 

0 

0 

New  York,  New  York  (C) . 

9 

17 

18 

Newark,  New  Jersey  (A) . 

7 

15 

1  1 

Norfolk,  Virginia  (A) 

0 

1 

0 

North  Heod,  Washington  (C) .  . 

(a) 

(a) 

285 

North  Plotte,  Nebraska  (A) .  .  . 

45 

25 

59 

Ook  Ridge,  Tennessee  (C) .  .  .  . 

1  1 

0 

(a) 

Oakland,  California  (A).  .  .  .  .  . 

124 

130 

119 

Oklahoma  City,  Oklohoma  (C) . 

4 

0 

0 

Omaha,  Nebraska  (A) . 

24 

10 

32 

Parkersburg,  West  Virginia  (C) 

14 

3 

13 

Peoria,  Illinois  (A) . 

31 

0 

41 

Philadelphia,  Pennsylvania  (C) 

4 

16 

0 

Phoenix,  Arizona  (A) . 

0 

0 

0 

Pittsburgh,  Pennsylvania  (C) .  . 

16 

2 

13 

Pittsfield,  Massachusetts  (A) .  . 

97 

116 

105 

Pocotello,  Idaho  (A) . 

205 

168 

136 

Portland,  Maine  (A).. . 

146 

129 

117 

Portland,  Oregon  (C) . 

176 

166 

70 

Providence,  Rhode  Island  (A).  . 

50 

36 

58 

Pueblo,  Colorado  (A) . 

9 

5 

27 

Raleigh,  North  Carolina  (A).  .  . 

2 

0 

0 

Rapid  City,  South  Dakota  (A) . 

108 

68 

148 

Reading,  Pennsylvania  (C) .  .  .  . 

6 

21 

1  1 

Red  Bluff,  Californio  (A) . 

21 

22 

0 

Reno,  Nevada  (A) . 

193 

235 

165 

Richmond,  Virginia  (A) ...... 

1 

4 

0 

Rochester,  New  York  (A) . 

48 

51 

54 

Roswell,  New  Mexico  (A) . 

0 

0 

0 

Sacramento,  California  (C) .  .  . 

22 

33 

5 

St.  Joseph,  Missouri  (A) . 

12 

1 

1  1 

St.  Louis,  Missouri  (C) . 

9 

0 

7 

Salt  Lake  City,  Utah  (A) . 

100 

64 

81 

Son  Antonio,  Texas  (A) . 

0 

0 

0 

Son  Diego,  California  (A) . 

20 

27 

43 

Sandusky,  Ohio  (C) . .  . 

28 

6 

41 

Son  Francisco,  California  (C) .  . 

200 

212 

180 

Soult  Ste.  Marie,  Michigan  (A) 

169 

218 

224 

Savannah,  Georgia  (A) . 

0 

0 

0 

Scranton,  Pennsylvonia  (C) .  .  .  . 

(a) 

41 

35 

Seottle,  Washington  (C) . 

200 

187 

107 

Sheridon,  Wyoming  (A) . 

190 

127 

161 

Shreveport,  Louisiana  (A) . 

0 

0 

0 

Sioux  City,  Iowa  (A) . 

39 

14 

54 

Spokane,  Washington  (A) .  .  .  . 

237 

231 

146 

Springfield,  Illinois  (A) . 

26 

0 

14 

Springfield,  Missouri  (A) . 

14 

0 

16 

Syracuse,  New  York  (A) . 

33 

55 

37 

Tocoma,  Woshington  (C) . 

(a) 

(a) 

143 

Terre  Haute,  Indiana  (A) . 

21 

2 

24 

Toledo,  Ohio  (A) . 

39 

13 

60 

Topeka,  Kansas  (C) . .  .  . 

1  1 

0 

13 

Trenton,  New  Jersey  (C) . 

14 

25 

1  1 

Tulsa,  Oklahoma  (A) . 

4 

0 

n* 

Utica,  New  York  (0) . 

57 

74 

0 

Valentine,  Nebraska  (C) . 

67 

41 

83 

Walla  Walla,  Washington  (C) . 

114 

85 

38 

Washington,  D.  C.  (C) . 

1 

13 

0 

Wichita,  Kansas  (A) . .  . 

13 

0 

7 

Williston,  North  Dakota  (O .  .  . 

173 

134 

138 

Winnemucca,  Nevada  (A) .  .  .  . 

207 

216 

1  1 1 

Yakima,  Washington  (A) . 

171 

186 

53 

(a)  Data  not  availaltle. 

•Same  normal  figures  as  previously  listed  by  HEATING  AND  VENTILATING 
sinee  new  figures  are  not  available.  All  other  normal  figures  in  this  table  are  based 
on  a  30-year  period  rovering  1021  to  lO.'iO,  inclusive,  recently  eomplled  and  published 
by  the  U.  S.  Weather  Bureau. 

Figures  in  this  table,  with  seven  exceptions,  based  on  local  weather  bureau  reports. 
Exceptions  are  Utica  and  lievvlston.  figures  for  which  are  furnished  through  the 
courtesy  of  CoKe  Sales  Department.  Central  New  York  Power  Corp..  I'tlca.  N.  Y. : 
rnd  No-mar  E.  Ross.  Bursar.  Bates  College.  Ivewiston.  Me.,  respectively;  Anaconda. 
Bozeman.  Butte.  Deer  Lodge  and  Livingston.  Mont.,  through  the  cotirtesy  of  the 
•Montana  I’ower  Company. 


Pamset  SAVES  ^11,000 

for  Fastening  Air  Ducts  in 
Texas’  Largest  Store 


More  than  two  miles  of  air  conditioning  ducts 
were  installed  with  RAMSET  SYSTEM  in  the 


Fasteners,  INC. 

Ramsmt  Division,  Olin  Indvshims,  Inc. 


new  addition  to  Joske’s  Department  Store  at 
San  Antonio,  Texas,  the  “largest  store  in  the 
largest  state.” 

By  using  RAMSET  Jobmaster,  anchoring  studs 
were  set  at  the  rate  of  better  than  1  per  minute, 
instead  of  an  estimated 
15  minutes  each  by  old- 
fashioned,  conventional 
methods.  Substantial  cost 
savings  were  thus  gained,  as 
well  as  a  far  faster,  com¬ 
pletely  secure  installation. 
Similar  results  were  obtained  for 
hanging  13  miles  of  sprinkler 
piping  and  anchoring  43  miles  of 
electric  conduit. 


The  high  speed  and  wide  utility 
of  RAMSET  SYSTEM  have  made 
it  the  2-to-l  favorite  over  all  other 
powder-actuated  fastening  meth¬ 
ods — and  more  contractors  use 
RAMSET  than  all  other  makes 
combined.  Ask  your  dealer  or  write 
us  for  details  on  how  you  can  make 
more  profit  from  every  job  by  using 

RAMSET  SYSTEM. 


12135  BEREA  ROAD  •  CLEVELAND  11,  OHIO 


FIRST  IN  POWDER  ACTUATED  FASTENING 
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CARRIER  Heating  and  Ventilating  Units  offer  the  most 
economical  method  of  heating  and  ventilating  large  areas  in 
factories,  warehouses,  garages,  hangars,  commercial  and  in¬ 
dustrial  buildings.  In  three  sectional  types  — six  basic  sizes 
each,  with  either  right  or  left  hand  coil  connections  — they 
afford  a  flexibility  for  meeting  any  steam  or  hot  water  installa¬ 
tion  and  capacity  requirement  (115,000  to  2,390,0(X)  Btu  per 
hour).  Accessories  include  complete  line  of  filter  boxes,  in¬ 
takes,  diffusers  and  controls. 

Three  basic  factors  give  these  units  outstanding  qualities 
for  efficiency  and  long  life:  (1)  Highly  skilled  engineering. 
(2)  High-grade  materials.  (3)  High  standard  manufacture. 

For  example:  All  sections  are  die-formed  from  heavy -gauge 
steel  and  integrally  welded.  Fans  are  special  design  multi¬ 
blade,  double  inlet  centrifugal  blower  type.  Fan  wheels  are 
die-formed  steel,  electrically  welded,  statically  and  dynamically 
balanced.  Self-aligning,  dust-proof  fan  shaft  bearings.  Heat¬ 
ing  coils  are  copper  tube  with  aluminum  fins. 

For  complete  list  of  features  and  selection  data,  WRITE 
to  Carrier  Corporation,  Syracuse,  New  York. 


Carrier  also  makes  a  complete  line  of  Unit  Heaters  for  steam  and  hot 
voter;  and  (fas-fired  Unit  Heaters  in  propeller-fan  and  duct  types. 

AIR  CONOmONINQ 
REFRIGERATION 
INDUSTRIAL  HEATING 


COMING  EVENTS 

Where  listed,  names  or  titles  of  individuals  are 
those  from  whom  further  information  is  available. 
METEOROLOGICAL  SOCIETY  MEETING— 130th  meeting  of 
the  American  Meteorological  Society,  at  the  Rochester  Cham¬ 
ber  of  Commerce,  Rochester,  N.  Y.  Secretary  of  the  Society, 

5  Joy  St.,  Boston  8,  Moss . AUGUST  24>25,  1954. 

ASME  MEETING — Fall  meeting  of  the  American  Society  of 
Mechanical  Engineers,  at  the  Schroeder  Hotel,  Milwaukee,  Wis. 
Secretary  of  the  Society,  29  West  39th  St.,  New  York,  N.  Y. 

. SEPTEMBER  8-10,  1954. 

CHEMICAL  SOCIETY  MEETING— 1 26th  national  fall  meeting 
of  the  Americon  Chemical  Society,  in  New  York  City.  R.  M. 
Warren,  secretary  of  the  Society,  1  1 55  Sixteenth  St.  N.W., 

Wash.  6,  D.  C . SEPTEMBER  12-17,  1954. 

INTERNATIONAL  INSTRUMENT  CONGRESS — First  Interna¬ 
tional  Instrument  Congress  and  Exposition,  sponsored  by  The 
Instrument  Society  of  America,  to  be  held  in  the  Commerciol 
Museum  and  Convention  Hall,  Philadelphia,  Pa.  Richard  Rim- 
bach,  managing  director  of  the  Exposition,  845  Ridge  Ave., 

Pittsburgh  12,  Po . SEPTEMBER  13-25,  1954. 

PLUMBING  AND  HEATING  CONVENTION— Third  annual 
convention  of  the  Americon  Institute  of  Wholesale  Plumbing  & 
Heating  Supply  Associotions,  at  New  Orleons,  La.  George  T. 
Underwood,  executive  secretary,  402  Albee  Bldg.,  Washing¬ 
ton,  D.  C . SEPTEMBER  19-22,  1954. 

AGA  CONVENTION— Annual  convention  of  the  American  Gas 

Association,  at  Convention  Hall,  Atlantic  City,  N.  J.  Secretary 
of  the  Association,  420  Lexington  Ave.,  New  York,  N.  Y. 

. OCTOBER  11-13,  1954. 

ELECTRICAL  ENGINEERS  MEETING — Fail  general  meeting  of 
the  American  Institute  of  Electrical  Engineers,  at  the  Hotel 
Morrison,  Chicago,  III.  Secretary  of  the  Institute,  33  West 

39th  St.,  New  York  18,  N.  Y . OCTOBER  11-15,  1954. 

SAFETY  CONGRESS  AND  EXPOSITION — 42nd  National  Safe¬ 
ty  Congress  and  exposition,  of  the  Notional  Safety  Council,  at 
Chicago,  III.  R.  L.  Forney  general  secretary  of  the  Council,  425 
No.  Michigan  Ave.,  Chicago  1 1,  III..  .OCTOBER  18-22,  1954. 
ASA  CONFERENCE — Fifth  notional  conference  on  Standards 
ond  36th  annual  meeting  of  the  American  Standc/ds  Associo- 
tion,  at  the  Roosevelt  Hotel,  New  York,  N.  Y.  Secretary  of  the 
Associotion,  70  East  45th  St.,  New  York  1 7,  N.  Y. 

. NOVEMBER  15-17,  1954. 

REFRIGERATION  ENGINEERS  CONVENTION— 17th  Annual 
convention  of  the  Refrigeration  Service  Engineers  Society,  at 
the  Raddison  Hotel,  Minneopolis,  Minn.  Secretary  of  the  So¬ 
ciety,  2577  No.  Teutonia  Ave.,  Milwaukee  6,  Wis. 

. NOVEMBER  18-21,  1954. 

ASME  MEETING- — Annual  meeting  of  the  Americon  Society 
of  Mechanical  Engineers,  at  the  Statler  Hotel,  New  York  City. 
Secretary  of  the  Society,  29  W.  39th  St.,  New  York  City. 

. NOVEMBER  28-DECEMBER  3,  1954. 

POWER  SHOW— 21st  Notional  Exposition  of  Power  and 
Mechanical  Engineering,  at  the  Comercial  Museum,  Philadel¬ 
phia,  Pa.,  to  be  held  under  the  auspices  of  The  Americon 
Society  of  Mechanical  Engineers.  Charles  F.  Roth,  manager  of 
the  Exposition,  480  Lexington  Ave.,  New  York  17,  N.  Y. 

DECEMBER  2-7  1 954. 
NATIONAL  RETAIL  iNDUSTRY  SHOW— First  Nationa'i  Retail 
Industry  Show  of  the  Store  Modernization  Institute,  combined 
with  the  5th  Store  Modernization  Show  at  Madison  Square 
(Barden,  New  York,  N.  Y.  John  W.  H.  Evans,  secretary  of  the 
Institute  and  managing  director  of  the  Show,  20  E.  55th  St., 

New  York,  N.  Y . JANUARY  7-11,  1955. 

SOLAR  ENERGY  SYMPOSIUM — A  world  symposium  on  applied 
solar  energy,  spxinsored  by  Stanford  Research  Institute,  Stan¬ 
ford,  Calif,  at  the  Westward  Ho  Hotel,  Phoenix,  Ariz.  Chair¬ 
man  of  the  Institute,  612  S.  Flower  St.,  Room  332,  Los 

Angeles  14,  Calif . JANUARY  12-15,  1955. 

HEATING  &  VENTILATING  EXPOSITION— 12th  International 
Heating  &  Ventilating  Exposition,  at  the  Commercial  Museum 
and  Convention  Hall,  Philadelphio,  Pa.,  held  under  the  auspices 
of  the  American  Society  of  Heating  and  Ventilating  Engineers. 
Charles  F.  Roth,  manager  of  the  Exposition,  480  Lexington  Ave., 

New  York  17,  N.  Y . JANUARY  24-28,  1955. 

LUBRICATION  ENGINEERS  MEETING— Annual  meeting  and 
exhibit  of  the  American  Society  of  Lubrication  Engineers,  at 
the  Hotel  Sherman,  Chicago,  III.  Wm.  P.  Youngclaus,  Jr., 
secretory  of  the  Society,  84  E.  Randolph  St.,  Chicago  1,  Ml. 

. . APRIL  13-15,  1955. 

INTERNATIONAL  CONGRESS  OF  REFRIGERATION— Ninth 
International  Congress  of  Refrigeration,  sponsored  by  the  In¬ 
ternational  Institute  of  Refrigeration,  to  be  held  in  the  con¬ 
ference  rooms  of  the  Sorbonne  in  Paris,  France.  (Beneral  Secre- 
toriot  of  the  Congress,  International  Institute  of  Refrigerotion, 

177,  Boulevard  Malesherbes,  Paris,  France  . 

. AUGUST  31 -SEPTEMBER  15,  1955. 
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CLASSIFIED  ADVERTISING 


Non-ditplay  advartUamcnts  IS  cents  a  ward  par  laaartlaa.  (Na  aharpa 
far  nama  and  addratt.)  Minimum  charpa  $3.00.  PayaMa  In  advaaca. 


SALES  ENCmEER— MECHANICAL 
CONTRACTING 

We  have  an  outstanding  opportunity  in  our  Colum¬ 
bus.  Ohio  branch  for  a  top-ntch  sales  executive, 
under  40.  with  enlneerlng  or  trade  background 
in  heating,  air  conditioning  or  plumbing.  The  man 
we  want  will  be  able  to  successfully  contact 
prospective  industrial  and  institutional  customers, 
negotiate  and  close  contracts.  Salary,  expenses 
and  profit  sharing  bonus.  We  are  one  of  the  largest 
mechanical  contracting  organizations  with  a  50 
year  record  of  successful  operations.  For  a  per¬ 
sonal  interview,  write,  outlining  education,  ex¬ 
perience,  references  and  personal  qualifications, 
to  LIMB.LCH  COMP.LNY,  Pittsburgh  13,  Pa., 
Attention:  Walter  F.  Limbach. 


SALESMAN 

PLUMBING  SPECIALTIES 
To  sell  PlumbinK  and  Heating  Specialties  ani 
Supplies  for  established  New  York  firm  exclu¬ 
sive  territory.  Commission.  Replies  confidential. 
AKRON  SUPPLY  CO.,  INC.,  216  Grand  Street, 
Brooklyn,  N.  Y. 

MANUFACTURERS  AGENTS  wanted— exchT 
sive  territory  will  be  granted  to  qualified  per¬ 
sons — for  automatic  electric  damper  control  for 
coal,  gas  or  oil  fired  boilers.  Box  No.  830, 
HEATING  AND  VENTILATING,  148  Lafayette 
Pt  V»w  York  13.  N.  Y. 


WANTED— SALES  ENGINEERS 
Ventilating  Equipment 

Several  Eastern  Territories  open.  Roof,  Bifur¬ 
cated  and  tube  axial  fans  line  is  particularly 
appealing  to  industrial  and  commercial  users. 
Excellent  opportunity  for  men  experienced  in 
fume,  vapor,  odor  and  heat  control  to  call  on 
industrials,  commercials,  engineers  and  con¬ 
tractors.  POTENTIALLY  A  SALES  MANA¬ 
GERS  OPPORTUNITY.  Box  No.  829,  HEAT¬ 
ING  AND  VENTILATING,  148  Lafayette  St., 
New  York  13,  N.  Y. 


WANTED 

MANAGER  OF  SALES 

For  expanding  well  known  company  manufacturing  plumbing  drainage  products. 

We  are  looking  for  a  man  who  knows  all  elements  of  the  plumbing  industry,  including 
engineers,  plumbers  and  jobbers.  We  prefer  a  man  with  management  background,  such  as 
manager  of  large  jobbing  branch,  or  sales  manager  or  executive  of  large  plumbing  firms 
now  in  the  field.  Salary  is  adaptable  to  man.  All  details  will  be  held  in  strictest  confidence.. 
Write  Box  No.  831,  HEATING  AND  VENTILATING,  148  Lafayette  St.,  New  York  13,  N.  Y. 
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Plumbing  and  Heating  Safety  Valves  and  Controls 


For  heating  systems  whether  by  hot  water  or 
steam.  Watts  pioneering  research  and 
engineering  skill  have  produced  protective 
and  controlling  devices  that  make  water 
heating  systems  safe,  efficient, 
automatic  .  .  .  Watts  manufacturing 
efficiency  and  excellent  workmanship 
provide  you  with  quality  controls, 
which  enable  you  to  render  real 
service  to  your  customers.  Protect 
systems  by  installing  the  most  ** 

advanced  controls  and 
safety  devices. 

SEND  FOR  COMPLETE  CATALOGUE 


Nos.  74  and  174 
series  ASME  boiler 
safety  relief  valves 
sizes  V4"  thru  2" 


feed  water 
sure  regulo 


hot  and  cold 
water  tempering 
valve 


low  pressure, 
low  water  cut-off  for 
gauge  glass  installations 


newly  redesigned  com¬ 
bined  boiler  water  feeder 
and  cut-off  complete 
with  mercury  switch  and 
gate  valve  drain 


hot  water  heating 
dual  control  de 
luxe  all  bronze 
construction 


LAWRENCE,  MASSACHUSETTS 


148 


AUGUST,  1954,  HEATING  AND  VENTILATING 


Gage  Weight  of  Galvanized  Steel  Duct  per  Lineal  Foot  Gage 


WEIGHTS  OF  GALVANIZED  STEEL  DUCTS -31  x  31  TO  45  x  45  IN. 
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Gage  Weight  of  Galvanized  Steel  Duct  per  Lineal  Foot  Gage 


WEIGHTS  OF  GALVANIZED  STEEL  DUCTS -31  x  46  TO  45  x  60  IN. 
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Not  one,  l)iit  TWO  .  .  .  that’s  the  numl)er  of 
Court  Houses  serving  hootning  Harris  (iounty. 

likewise  im|)ressive  is  the  amount  of  Clarage 
e(|ui|)ment  selected  for  these  two  installations. 
In  the  new  Harris  (iounty  Court  House:  19 
Multitherm  L  tiits.  2  L  nieoil  Units,  22  fans. 
In  the  remodeletl  Harris  (iounty  Court 
House:  37  Multitherm  Units.  20  fansr 

^  ou.  too.  will  find  it  makes  sense  to  choose 
dependahle  (daraue  equi|)ment.  ^  our  inquiry 

is  invited.  CLAKAGE  FAN  CO.MPANT, 
Kalamazoo,  Miehisan. 


The  new  Harris  County  Court  House  at  Houston,  Texas. 
ARCHITECT:  Finger  ond  Rustoy.  ENGINEER:  I.  A. 
Nomon.  CONTRACTOR:  Charles  G.  Heyne  &  Company. 


YOURS  FOR  THE  ASKING 

This  68-page  Illustrated  Service  Manual 
provides  valuable  information  adaptable 
to  virtually  any  air  handling  job.  Send  for 
your  free  copy  today. 


Headquarters  for 
Air  Handling  and 
Conditioning  Equipment 


bALES  ENGINEERING  OFFICES  IN  All  PRINCIPAL  CITIES  •  IN  CANADA  Canada  Fans,  Ltd.,  4285  Richelieu  St.,  Monirec 


In  its  "work  clothes"  —  completely  insulated  —  one 
of  the  Clarage  Type  NH  ventilating  fans. 


One  of  the  Clarage  Multitherm  air  conditioning  units 
on  the  job  —  verticol  type  shown. 


Harris  County  boasts^  new 
Court  Houses  at  Houston. 
Clarage  equipment 
installed  in  both! 


Valves.  Other  thermostats  control  a  ceiling  system^ 
supplying  conditioned  air  to  the  interior  areas.  :  | 


perfect  working  weather 
all  year  ’round  with 

AUTOMATIC  TEMPERATURE 

CONTROL 


Addition  to  The  Cincinnati  Gas  &  Electric  Company,  Cincinnati,  Ohio. 
The  Union  Central  Life  Insurance  Company,  owner.  The  Cincinnati  Gas 
&  Electric  Company,  lessee.  Harry  Hake  &  Harry  Hake,  Jr.,  architects; 
James  E.  Allan,  mechanical  engineer;  Frank  Messer  &  Sons,  Inc.,  general 
contractor;  Peck-Hannaford  &  Briggs,  heating,  ventilating  and  air  con¬ 
ditioning  contractors,  all  of  Cincinnati. 


I’t'ilt'ct  iiiiloor  cliinalo  jiivts  uorktMs  a  liig  lift  in  tln‘  iifw 
( ’.incimiati  (kis  KIcctric  (',(im|)aiiv  ailditioii.  H»‘*:ar(ll»“ss  <>l 
th(‘  miltltxir  tfni|)(‘ralur<‘f.  »‘tii|)l(»v(‘i‘s  Ihtc  ciijdv  licaitlilul, 
ref r(‘sliitif:  climala-cdnlrollcil  wcatlit'r  llial  kfcps  worker  elii- 
eieiiev  and  moralt'  al  peak  levels. 

Like  tile  older  adjoiiiiiii;  liuildiiif:.  tliis  new  air  eoii<lilioned 
aildition  is  (xpiipped  with  a  modern  IManned-lor-l he-l’nrpose  ’ 
.lolinson  Sy^lt'in  ot  .\ulomalie  'l'em|i(‘ralur(“  ('.onlrol.  On  litis, 
anil  (‘irrv  ol/irr  iiistd/ldtioii,  lidmson  Control  is  tailored  to  tlie 
exact  needs  of  tlie  Ituildiiifr  and  its  occupants.  Kaeli  .lidmson 
.^vsleni  is  planned,  made  and  inslalicd  by  .Lilinsoii  to  insure 
tile  desired  results  at  tlie  lowest  jiossiblc  operalinx  cost. 

.lolinson  enxiitecrs,  working  with  healing  and  ventilating 
engimvrs,  architeets,  owners  and  builders,  have  helped  to 
plan  control  systems  lor  »hc  nation’s  outstanding  odiee  build¬ 
ings,  seliiKils,  hospitals,  industrial  plan's,  department  stores 
and  jtublie  buildings  from  coast  to  coast.  Let  a  .lolinson 
engineer  Iroin  a  lU'arbv  branch  ofliee  solve*  voiir  next  tem¬ 
perature  control  problem.  A  talk  involves  no  obligation. 
.lOllNSON  SKI»\  ICL  C.()^ll’A^s^.  Milwaukee  2,  Wisconsin. 
l.)irecl  Hrancli  Olliees  in  I’rineipal  Cities. 


Insiilf  this  iliiel  .lolinson  Dainper  (fperalors  anil 
I  )ani|M‘rs  iii'iire  preeision  eoiUrol  ol  llii*  niininnnii 
anil  inaxinnnn  onldoor  air  sn|i|>ly  lor  W  eallierniaster 
iiiiils  lliron^lioiit  (In*  linililin<i;. 


riii‘rnioslalii'all\  op¬ 
era  I  e  <1  .1  o  li  n  s  o  n 

Ifonitle  Ifiaplira^in 
\  alves  are  insialled 
on  eliilleil  water  anil 
eonilensale  lines  lor 
s  n  in  III  e  r  -  w  inter 
e  li  a  n  eeo\  er  o  I  the 
eentra!  air  eoinlition- 


A!R  CONDITIONING 


